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NOVEL DIAZABICYCUC ARYL DERIVATIVES 

TECHNICAL FIELD 

This Invention r^esto novel diazabicydic aryl derivatives, which are found 
to be cholinergic ligands at the nicotinic acetylcholine receptore. Due to their 
pharmacological profile the compounds of the Invention may be useful for the 
treatment of diseases or disorders as diverse as those related to the cholinefgic 
system of the central nervous system (CNS), the peripheral nervous system (PNS). 
diseases or disorders related to smooth muscle contraction, endocrine diseases or 
disorders, diseases or disorders related to neuro-degeneration, diseases or dteorders 
related to inflammation, pain, and withdrawal symptoms caused t>y the termination of 
abuse of chemical substances. 

BACKGROUND ART 

The endogenous cholinergic neurotransmitter, acetylcholine, exert its 
biological effect via two types of cholinergic receptors, the muscarinic Acetyl Choline 
Receptors (mAChR) and the nicotinic Acetyl Choline Receptors (nAChR). 

As It Is well established that muscarinic acetylcholine receptors dominate 
quantitatively over nicotinic acetylcholine receptors in the brain area Important to 
memory and cognition, and much research aimed at the development of agents (or the 
treatment of memory related disorders have focused on the syntfiesis of muscarinic 
acetylcholine receptor modulators. 

Recently, however, an interest in the development of nAChR modulators 
has emerged. Several diseases are associated with degeneration of the cholinergic 
system I.e. senile dementia of the Alzheimer type, vascular dementia and cognitive 
impairment due to the organic brain damage disease related directly to alcoholism. 

WO 0CV56311 discloses i,4-diazabicycIo[3.2.2]nonane-4-Garboxylates and 
carboxamide derivatives useful as Inhibitore of the nicotinic a7 receptor subtype. 
Other 1,4-diazabicyclo[3.2.2]nonane-4-me1hanone derivatives are not disclosed. 

SUMIMARY OF THE INVENTION 

The present Invention Is devoted to the provision novel modulators of the 
nicotinic receptors, which modulators are useful for the treatment of diseases or 
disorders related to the cholinergic receptors, and In particular the nicotinic 
acetylcholine a7 receptor subtype. 

The compounds of the invention may also be useful as diagnostic tools or 
monitoring agents In various diagnostic methods, and in particular for in ydvo receptor 
imaging (neuroimaging), and they may be used In labelled or unlabelled form. 
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In its first aspect the Invention provides dlazablcydfc aryl derivatives of 

Formula I 



any of Its enantlomers or any mixture of its enantiomers, or a prodnig, or a 
pharmaceutically-acceptable addition salt thereof, wherein 
n is 1 , 2 or 3; and 

X and Y, Independently of one another, represents CR^, CR^ and/or N, 
wherein and R^. independently of one another, represerrt hydrogen, all^l, 
cycloaikyl. cydoalkyl^llcyl. hydroxy, alkoxy, cycloalkoxy, cyanoalkyi, halo, haloalkyi, 
haloalkoxy, cyano, amino, nitro, aryl. aryloxy, aryl-alkyi, heteroaryl and/or 
heteroaryloxy, which aryl, aryloxy, aryl-alkyi, heteroary) and heteroaryioxy may 
optionally be substituted one or two times with halo, haloalkyi, haloalkoxy, cyano, 
amino, nitro and/or a group of the formula R'CONH-, wherein R' represents hydrogen 
or alkyi; and 

R^ represents hydrogen, alkyl. cydoalkyl. cycloalkyl-alkyi, hydroxy, alkoxy, 
cycloalkoxy, cyanoalky), halo, haloalkyi, haloalkoxy, cyano, amino, nitro, aryl or 
heteroaryl, which aryl or heteroaryl may optionally be substituted one or two times with 
alkyl, halo, haloalkyi, alkoxy, haloalkoxy, cyano, amino, nitro and/or a group of the 
formula R'CONH-, R'S02NH- or (R'S02)2N-, wherein R* represents hydrogen, alkyl, 
cycloaikyl. hatoaikyl. alkenyl, phenyl or benzyl; or a group of formula aryl -alkyl-, aryl- 
Z-(alkyl)n,-, aryl-CsC-, hetenoaryI-Z-(alkyl)m- or heteroaryl-CHC-, wherein m Is 0 or 1; 
and Z represents O or S; and wherein the aryl and heteroaryl may optionally be 
substituted one or two times with alkyl, hak), haloalkyi, hydroxy, alkoxy, haloalkoxy, 
cyano, amino, nitro and/or a group of the formula R'CONH-, R'SOzNH- or (R'S02)2N-, 
wherein R' represents hydrogen or alkyl; or 

R^ and R^. or R* and R^, together with the carbon atoms to which they are 
bound, form a benzo-fused aromatic carbocyclic ring, which benzo-fused aromatic 
caitocydic ring may optionally be substituted one or two times with alkyl, cycloaikyl, 
cycloalkyl-alkyl, hydroxy, alkoxy, cycloalkoxy. cyanoaikyl, halo, haloalkyi, haloalkoxy. 
cyano, amino, nitro and/or a group of the fomnula R'CONH-, wherein R* represents 
hydrogen or alkyl. 

In a second aspect the Invention provides pharmaceutical compositions 
comprising a therapeutically effective amount of the diazabicydtc aryl derivative of the 
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Invention, or a pharmaceutically-acceptable addition salt thereof, together with at least 
one phamiaceutically-acceptable carrier or diluent. 

Viewed from another aspect the invention relates to the use of the 
diazabicycilc ary) derivative of the invention, or a phamiaceutically-acceptable 
addition salt thereof, for the manufacture of phannaceuticai 
compositions/medicaments for the treatment, prevention or alleviation of a disease or 
a disorder or a condition of a mammal, Including a human, which disease, disonler or 
condition is responsive to modulation of cholinergic receptors. 

In yet another aspect the Invention provides a method for treatment, 
prevention or alleviation of diseases, disorders or conditions of a living animal body, 
including a human, which disorder, disease or oondltlon Is responsive to modulation of 
cholinergic receptors, and which method comprises the step of administering to such a 
living animal body in need thereof a therapeuticaily effective amount of the 
diazabicydic aryi derivative of the invention. 

Other objects of the Invention will be apparent to the person skOled in the art 
from the following detailed description and examples. 



DETAILED DISCLOSUFtE OF THE INVENnON 




Diazabicycilc Aryl Derivatives 

In a first aspect the invention provides a diazabicycilc aryl derivative of 

Formula I 



(I) 



any of its enantlomers or any mixture of Its enantlomers, or a prodrug, or a 
pharmaceutically-acceptable addition salt thereof, wherein 
nisi, 2 or 3; and 

X and Y, independently of one another, represents CR^ CR^ and/or N, 
wherein and R', independently of one another, represent hydrogen, alkyi, 
cycloall^yl, cycloalkyl-alkyi, tiydroxy. alkoxy, cydoalkoocy. cyanoalkyi, halo, haloalkyi, 
hatoalkoxy, cyano, amino, nitro, aryl, aryloxy, aryl-^lkyl, heteroaryl and/or 
hetenoaryloxy, which aryl, aryloxy. aryl-alkyi, heteroaryl and heteroaryloxy may 
optionally be substituted one or two times with halo, haloalkyi, haloaikoxy, cyano. 
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amino, nitro and/or a group of the formula R'CXDNH-, wherein R' represents hydrogen 
or alkyi; and 

represents hydrogen, alkylt cydoalkyl, cycloalkyl-alkyl, hydroxy, alkoxy, 
cydoalkoxy. cyanoalkyl, halo, haloalkyl, haloalkoxy, cyano, amino, nitro, aryl or 
heteroaryt, which aryl or heteroaryl may optionally be substituted one or two times with 
alkyl. halo, haloalkyl, alkoxy, haloaikoxy, cyano. amino, nitro and/or a group of the 
formula R'CONH-, R'SQ2NH- or (R'SOz^N-, wherein R* represents hydrogen, allcyl, 
cydoalkyl, hak)alkyi, alkenyl, phenyl or benzyl; or a group of formula aryl-alkyi-, aiyl- 
Z-(alkyl)ni-, aryl-CsO, heteroaryl -Z-(alkyi)ni- or heteroaryl-C^C-, wherein m is 0 or 1; 
and Z represents O or S; and wherein the aryi and heteroaryl may optionalty be 
substituted one or two times with alkyl, halo, haloalkyl, hydroxy, alkoxy, haloaikoxy, 
cyano, amino, nitro and/or a group of the formula R'CONH-. R'S02NH- or {R'SOzi^-, 
vtfherein R' represents hydrogen or alkyl; or 

R* and R^ or R^ and R^ together with the carbon atoms to which they are 
bound, form a benzo-fused aromatic carfoocyclic ring, which benzo-fused aromatic 
carbocyclic ring may optionally be substituted one or two times with alkyl, cydoalkyl, 
cycloalkyl-alkyi, hydroxy, alkoxy, cydoalkoxy, cyanoalkyl, halo, haloalkyl, haloaikoxy, 
cyano, amino, nitro and/or a group of the formula R'CONH-, wherein R' represents 
hydrogen or alkyl. 

In a prefen-ed embodiment the invention provides a diazabicycllc aryl 
derivative of Formula I, wherein 

X represents CR** or N, wherein R^ represents hydrogen, alkyl, cydoalkyl, 
cycloalkyl-alkyl. alkoxy, cydoalkoxy, cyanoalkyl, halogen, CFa, OCRs, CN, amino, 
nitro, aryl, aryloxy, heteroaryl or heteroaryloxy; 

R^ and R^, independently of each other, represent hydrogen, alkyl, 
cydoalkyl, cycioalkyl-alkyl, alkoxy, cydoalkoxy, cyanoalkyl, hakigen, CF3, OCFa, CN, 
amino, nitro, aryl, aryloxy, heteroaryl or heteroaryloxy; or 

R^ and R^, together with the carbon atoms to which they are bound, form a 
benzo-fused aromatic carbocydic ring. 

In another preferred embodiment the Invention provides a diazabicycllc aryl 
derivative of Formula 1, wherein 

X and Y, independently of one another, represents CR* or N, wherein R* 
represents hydrogen, alkyl. cydoalkyl, cydoalkyl-aikyl, alkoxy, cydoalkoxy, 
cyanoalkyl, halo, haloalkyl, haloaikoxy, cyano, amino, nitro, aryl, aryloxy, heteroaryl or 
heteroaryloxy, which aryl, aryloxy, heteroaryl or heteroarykxxy may optionally be 
sut>stltuted one or two times with halo, haloalkyl, haloaikoxy, cyano, amino, nitro, 
and/or a group of the formula R'CONH-. wherein R' represents hydrogen or alkyl; and 

R^ represent hydrogen, alkyi, cydoalkyl, cydoalkyl-aikyl, alkoxy. 
cydoalkoxy, cyanoalkyl, halo, haloalkyl, haloaikoxy, cyano, amino, nrtro, aryl, aryloxy, 
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heteroaryl or heteroaryloxy. which aryl, aryloxy, heteroaryl or heteroaryloxy may 
optionally be substituted one or two times with ha!o, haloalkyi, haloalkoxy. cyano, 
amino, nitro, and/or a group of the formula R'CONH-, wherein R' represents hydrogen 
or alkyl; or 

and R^, together with the carbon atoms to which they are bound, fbnm a 
benzo-ttised aromatic carbocyclic ring, which benzo-fused aromatic carbocyclic ring 
may optionalle be substituted one or two times with allcyl, cycloalkyi, cycloall<yl-all^, 
allcoxy, cyctoaikoxy, cyanoaikyi, hato, haloaikyi, hak»i)a»cy, cyano, amino, nHro, 
and/or a group of the formula R'CONH-, wherein R' represents hydrogen or aikyl. 

In a more preferred embodiment aryi Is selected from Itie group consisting 
of phenyl, Indenyt and naphthyl; and 

heteroaryl represents an aromatic 5- and 6-membered monocyclic 
heterocyclic group selected from the group consisting of furanyl, in particular fijran-2- 
or 3-yi; thienyl, in particular thien-2- or 3-yt; pyrroiyi (azolyl), In particular pyrrol-2-or 

3- yl: oxazolyl, in particular oxazol-2-, 4- or 5-yl; imidazolyl, In particular imldazol-2- or 

4- yl; pyrazolyl, in particular pyrazol-1-, 3- or 4-yl; tsoxazolyt, in particular isoxazol-3-, 
4- or 5-yt; thiazolyt, In particular thlazol-2-, 4- or 5-yi, thiadiazolyl, in particular 1,3,4- 
thiad(azol-2-yi, pyridyl, in particular pyrid-2-, 3- or 4-yl; pyridazinyl, in particular 
pyridazln-3- or 4-yl; pyrimidinyl, in particular pyrimldin-2-, 4- or 5-yl; and pyrazinyl, in 
particular pyrazin-2- or 3-y); or an aromatic bicydic heterocyclic group the group 
consisting of indolyl, in particular indol-2-, 3-, 5- or 6-yl, benzo[b]furanyI, in particular 
benzofuran-2-, 5- or 6-yl; benzoIb]lhlenyi, in particular benzothien-2-, 5- or 6-yl; 
benzoimidazoiyi, in particular benzoimidazoi-2-, 5- or 6-yi; quinollnyl, in particular 
quinolln-2-, 3-, 6- or 7-yl; isoquinolinyl, in particular isoqulnolin-3-, 6- or 7-yi; and 
cinnoiinyi, in particular cinnonn-6- or 7-yt. 

In a even more prefen^d embodiment aryl represents phenyl; aryi -alkyl 
represents benzyl; and heteroaryl represents fiiranyl, in particular furan-2- or 3-yl; 
imidazolyl, in particular imldazoi-2- or4-y}; Isoxazolyl, In particular isoxazol-3-, 4- or 5- 
yl; thiazolyl, in particular thiazol-2-, 4- or 5-yl, thiadiazolyl, in particular 1,3,4- 
thladiazol-2-yl, pyrittyt, in parttoular pyrid-2-, 3- or 4-yl; or indolyl. In particular indol-2-, 
3-, 5- or 6-yl. 

In a third preferred embodiment the Invention provides a diazabicydlc aryl 
derivative of Formula I, la, lb, II or III, wherein n Is 1, 2 or 3. In a more preferred 
embodiment the diazabicyclic aryl of the invention is a diazabicydlc aryi derivative of 
Formula I, la, lb, II or 111, wherein n is 2. 

In a fourth preferred embodiment the invention provides a diazabicyclic aryl 
derivative of Formula I, wherein at least one of X and Y represents N; and the other of 
X and Y represent CR^ and n, R^ and R^ are as defined above. 
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In a f?fth preferred embodiment the invention provides a diazabicyclic aryl 
derivative of Formula la or lb. 




wherein, n and R1 are as defined above. 

In a sixtii preferred embodiment the Invention provides a diazabicyclic aryl 
derivative of Formula Ic or Id, 




wherein, R1 Is as defined above. 

In a most pnaferred embodiment the diazabicyclic aryl derivative of the 
Invention is 

(1,4-Diaza>ticycio[3.2.2]non-4-yl)-oxazolyt-6-yl-methanone; 
(1,4-Dlaza-4)lcydo[3.2.2]non^ylM5-phenylK)XBZol-5-yl}-methanon^ or 
(1.4-Diaza-bicycloI3.2.2]non-4-yI)-5-phenyl-1,3,4-oxadlazol-2-yl- 
methanone; 

an enantiomers or a mixture of its enantiomers, or a pharmaoeutically- 
acoeptable addition salt thereof. 

In a seventh preferred embodiment the Invention provides a diazabicyclic 
aryl derivative of Formula I, wherein one or two of and R^, independently of one 
another, represent hydrogen and/or halo; and R^ and the remainder of R^ and R^. 
independently of one another, represent hydrogen, alkyi, cydoallcyl, (^oalkyl-^lkyi, 
hydroxy, alkoxy, halo, CF3, OCFs, CN, nitro, phenyl. 2-nftro.phenyl, 2-nftPD-4-methyl- 
phenyl, 3-nltro-phenyl, 4-nitro-phenyl, 3-trifluoromethyI-phenyi, 4-trifIuaromBthyl- 
phenyi, 2-halo-5-tiifluorDmethyl-phenyi, 2-amino-phenyl, 2-amino-4-methyI-phenyl, 3- 
amino-phenyl, 4-amlno-phenyl, 2-amino-4-meth^-phenyl, 4-halo-phenyl. 4- 
fbrmylamlno-phenyt, 2-acetyIamino-phenyl, 3-aoetylamina-phenyl, 4-aGe1ylamlno- 
phenyl, N-3-phenyl-acetamidB, N-4-phenyl-acetamide, N-4-phenyi-propionamide, N-4- 
phenyl-isobulyramlde. N-4-phenyl-acrytamide, N*4-phenyl-benzamlde, 4-(N,N- 
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dlmethyl-sulfonyl-amlno)-phenyl, N'4-phenyl-2,2^>trff1uoro-acetamide trifluoro acetic 
acid, 4-phenyi-GyclopnopanecarboxyIic acid amide, 4-phenyloxy, 3,5-diha!o-phenyloxy, 
phenyl-ethynyl, 2-pyridyl, 3-pyridyI, 4-pyrjdy!, 2-pyridyt-thionn8thy) and/or 6- 
tr}fluorDmethyl-2-pyi1dyl-thionnethyl. 

in an eigiith preferred embodiment the invention provides a dlazabicydic 
aryl derivative of Fonnula I, wherein one of and represents phenyl or naphthyl; 
and the other of R^ and R^ representa hydrogen. 

In a ninth preferred embodiment the invention provides a diazablcycllc aryl 
derivative of Formula I, wherein both of X and Y represent CR^, CR^ or N, wherein R^ 
and R^ independently of one another, represent hydrogen, alkyi, cydoalkyl. 
cycloalkyl-alkyt, hydroxy, alkoxy, cycloalkoxy, cyanoalkyi, halo, haloalkyi, haloalkoxy, . 
cyano, amino, nitro, aryl. aryloxy, heteroaryl and/or heteroaryloxy, which aryl, aryioxy, 
heteroaryl and heteroarytoxy nnay optionally be substituted one or two times with haki, 
hatoalkyi, haloalkoxy, cyano, amino, nitro and/or a group of the fomnula R'CONH-. 
wherein R' represents hydrogen or alkyI; or X represents N or CR^ wherein R^ 
represents hydrogen, alkyI, cycloaikyi, cycloalkyl-alkyi, hydroxy, alkojQr, cycloalkoxy, 
cyanoalkyi, halo, haloalkyi. haloalkoxy, cyano. amino, nitro, aryl. aryioxy, heteroaryl or 
heteroaryloxy, which aryl, aiyloxy, heteroaryl or heteroaryloxy may optionally be 
substituted one or two times with halo, haloalkyi, haloalkoxy. cyano, amino, nitro 
and/or a group of the formula R'CONH-, wherein R' represents hydrogen or alkyI; and 
Y represents N or CR^. wherein R^ together with R\ and together with the carbon 
atoms to which they are bound, form a benzo-fused aromatic carbocyclic ring, which 
benzo-fused aromatic carbocyclic ring nrtay optionally be substituted one or two times 
with alkyl, cydoalkyl, cydoalkyl-alkyi, hydroxy, alkoxy, cycloalkoxy. cyanoalkyi, halo, 
haloalkyi, haloalkoxy. cyano, amino, nitro and/or a group of the formula R'CONH-, 
wherein R' represents hydrogen or alkyi. 

In a tenth preferred embodiment the invention provides a diazablcycllc aryl 
derivative of Formula 11, 



any of Its enantiomers or any mixture of Its enantiomers, or a prodrug, or a 
pharmaceutically-acceptable addition salt thereof, wherein 
n is 1 , 2 or 3; and 




(II) 
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X represents CR* or N, wherein represents hydrogen, alkyl, cycloalkyi, 
cycroalkyl-alkyi, hydroxy, alkoxy, cycloalkoxy. cyanoalkyi, halo, haloalkyl. hatoalkoxy, 
cyano, amino, nKro, aryl, aryloxy, heteroaryt or heteroaryloxy, which aryl, aryloxy, 
heteroaryl or heteroaryloxy may optionally be substituted one or two times with halo, 
haloalkyl. hatoalkoxy. cyano. amino, nitro end/or a group of the formula R'CONH-, 
wherein R* represents hydrogen or alkyl; 

and R^ independently of each other, represent hydrogen, alkyl, 
cycloalkyi, cyctoalkyl-alkyi, hydroxy, alkoxy, cyctoalkoxy, <^anoalkyl, halo, haloalkyl, 
haloalkoxy, cyano, amino, nitro, phenyl, phenyloxy. heteroaryl and/or heteroaryloxy, 
which phenyl, phenyloxy, heteroaryl and hetenoarytoxy may optionally be substituted 
one or two times with alkyl, halo, haloalkyl, haloalkoxy, cyano, amino, nitro, a group of 
the fomriula R'CONH-, R'S02NH- and/or (R'S02)2N-. wherein R* represents hydrogen, 
alkyl, cycloalkyi, hakialkyl, alkenyl, phenyl or benzyl; 

wherein R' represents hydrogen or alkyl; or 

R^ and R^, together with the carbon atoms to which they are bound, form a 
benzo-fused aromatic benzene ring, which tsenzene ring may optionally be substituted 
one or two times with alkyl, cycloalkyi, cycloatkyl-^lkyl, hydroxy, alkoxy, cydoaikoxy, 
cyanoalkyi, hak>, haloalkyl. haloalkoxy. cyano, amino, nitro. aryl, aryloxy, heteroaryl or 
heteroaryloxy. which aryl, aryloxy, heteroaryl or heteroaryloxy may optionally be 
substituted one or two times with halo, haloalkyl, haloalkoxy, cyano. amino, nitro 
and/or a group of the fonmula R'CONH-, wherein R' represents hydrogen or alkyl 

In a more preferred embodiment the diazabtcyclic aryl derivative of the 
invention Is a diazablcycllc aryl derivative of Formula II, wherein 

R' represents hydrogen, alkyl, cycloalkyi, cyctoalkyl-alkyi, alkoxy, halo, CF3, 
OCF3, CN, nitro. phenyl. 2-nltro-phenyl, 2-nItro-4-methyl-phenyl, 3-nltro-phenyl. 4- 
nitro-phenyi, 3-trifluoromethyl-phenyl. 4-trinuoromethyl-phenyl, 2-haIo-5- 
trifluoromethyl-phenyl. 2-amino-phenyI, 2.arrtno-4-methyl-phenyl, 3-amlno-phenyl. 4- 
amino-phenyl, 2-«inriino-4-methyl-phenyl, 4-halo-phenyl, 4-fbrmytaniino-phenyt, 2- 
acotylamino-phenyl. 3-acetylamino-phenyl, 4-acetylamlno-phenyI, N-3-phenyl- 
acelamlde, N-4-phenyl-acetamlde. N-4-phenyl-propionamlde, N-4-phenyl- 
isobutyiamide, N-4-phenyl-acrylamide, N-4-phenyt-ben2amide, 4-(N,N-dimelhyl- 
sulfonyl-BmlnoH)henyl, N-4-phenyl-2.2,2-trHluoro-acelamlde trifluoro acetic acid, 4- 
phenyl-cyclopropanecarboxylic acid amide, 4-phenyioxy, 3,5-dihalo-phenyIoxy, 
phenyl-ethynyl, 2-pyrldyI, 3-pyridyl, 4-pyridyi, 2-pyridyI-thiomethyl or 5-trifluoromethyl- 
2-pyrldyI-thiomethyl; 

R^ represents hydrogen or halo; and 

R* represents hydrogen, alkyl or halo. 

In an eleventh prefierred embodiment the invention provides a diazabicydic 
aryl derivative of Formula ill. 
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any of its enantiomers or any mixture of its enantlomers, or a prodnig, or a 
pharmaoeuticaily-acoBptable addition salt thereof, wherein 
nis 1,2 or 3; and 

X represents CR^ or N, wherein represents hydrogen, aticyi. cydoalkyl, 
cycloallcyl-alkyi, hydroxy, alkoxy. cycloalkoxy, cyanoalkyl, halo, haloalkyi, haloalkoxy, 
cyano, amino, nttro, aryl, aryloxy. heteroaryi or heteroaryloxy; 

and R^, Independently of each other, represent hydrogen, aikyi, 
cycloaikyl. cycloalkyl-elkyt, hydroxy, alkoxy, cycloalkoxy, cyanoaikyi, halo, haloalkyi, 
haloalkoxy, cyano, amino, nitro, aryl, aryloxy. heteroaryi or heteroaryloxy. 

In a niore preferred embodiment the diazabicydic aryl derivative of the 
invention is a dlazabicycito aryl derivative of Formula ill, wherein R^ rep resents 
hydrogen or alkyi; R' represents hydrogen, aikyi or aikoxy; and R° represents 
hydrogen, alkyI or alkoxy. 

In a most preferred embodiment the diazabicydic aryl derivative of the 
inventfon Is 

(1,4-Diaza4)icydo[3.2.2]non-4-yl)-e-methoxy-benzofijran--2-yi-methanone; 

(1 ,4-Diaza-bk;ydo[3.2.2]non-<4-yi)-benzofuren-2-yi-methanone; or 

(1,4-Diaza-bicyclo[3.2.2]non-4-yl)-3-methyl-benzofuran-2-yi-methanone; 

(1.4-Dlaza-bicyclo[3.2.2]non-4-yl)-benzooxazoi-2-yl-methanone; 

an enantlomers or a mixture of its enanttomers. or a pharmaceutlcally- 
acceptable addition salt thereof. 

in a twelfth preferred embodiment the invention provides a diazabicydic 
aryl derivative of Formula I, la, lb or II, wherein 

R^ represents a group of fonnula -(aikyl)n,-2-aryi, -(aikyl)m-Z-heteroaryl or 
-Csc-aryl, wherein m is 0 or 1; and Z represents O or S; and wherein the aryl and 
heteroaiyi may optionally be substituted one or two times with alkyl. halo, haloalkyi, 
alkoxy, haloalkoxy, cyano, amino, nttro and/or a group of the formula R'CONH-, 
R'SOaNH- or (R'S02)2N-, wherein R' represents hydrogen or alkyl. 

In a thirteenth preferred embodiment the Invention provides a diazabicydic 
aryt derivative of Formula I, la, lb or 11, wherein R^ represents a group of fbmnula -Cl-iz- 
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Z-phenyl, -CH2-Z-pyrfdyl or -C^C-phenyl, wherein m is 0 or 1; and Z represents O or 
S; and wherein the phenyl and pyridyl group may optionally be substituted one or two 
times with alkyl, halo, haloalkyi, alkoxy, haloalkoxy, cyano, amino, nitro and/or a group 
of tiie formula R'CONH-, R'S02NH- or (R'S02)2N-. wherein R' represents hydrogen or 
alkyl. 

In a most preferred embodiment the diazabicyclic aryl derivative of the 
invention is 

(1.4-Dlaza-bl(^cto[3^2]non^yl)-5-(3,5-dichlorophenoxy)-fufan-2-yl- 
methanone; 

(1,4-Dlaza-blcycIoI3.zgnon-4-yl)-5-[5-{trtfluoromethyl-2-pyrldyl)- 
thlomethyq-furan-2-yl-methanone; or 

(1,4-Diaza-bicyclo[3^.2]non^yl)-5-phenyIethynyl-furan-2-yl-methanone; 

an enantbmers or a mixture of its enantiomers, or a pharmaceutically- 
acceptable addition salt thereof. 

In a fourteenth preferred embodiment the invention provides a diazabicyclic 
aryl derivative of Formula I or II, wherein R^ represents hydrogen, alkyl, cycloalkyl, 
cycloalkyl-alkyi, alkoxy, halo, CFa. OCFa, CN, nitro, phenyl, 2-nitro-pheny], 2-nftrD-4- 
methyl-phenyl, 3-fiitro-phenyl, 4-nitro-phenyI, 3-trifIuoromethyi-phenyl, 4- 
trifluorometiiyl-phenyl, 2-halo-5-trlfluoromethyi-phenyl, 2-amIno-phenyl, 2*amIno-4- 
methyl-phenyl, 3-amino-phenyi, 4-^mino-phenyl, 2-amlno-4-methyl-phenyl, 4-halo- 
phenyl, 4-formylamfno-phenyl, 2-acetylamlno-phenyl, 3^cefylamtno-phenyl, 4- 
acetylamlno-phenyt, N-3-pheny!-aoetamlde, N-4-phenyl-acetamlde, N-4-phenyl- 
propionamide, N-4-phenyl-isobutyramlde, N-4-phenyl-acrylamIde, N-4-phenyl- 
benzamlde, 4-(N,N-dimethyl-sulfbnyl-amino)-phenyl, N-4-phenyl-2,2,2-trifluoro-* 
acetamide trifluoro acetic acid, 4-phenyl-(^lopropanecarboxylic add amMe, 4- 
phenyloxy. 3.5-dihalo-phenyIoxy, phenyl-€thynyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2- 
pyridyl-thiomethyl or 5-trifluonDmetiiyl-2-pyridyl-thlomethyl; 

R^ represents hydrogen, alkyi or halo; and 

R^ represents hydrogen, alkyl or halo. 

In a most preferred embodiment the diazabicyclic aryl derivative of ttie 
Invention Is 

(1,4-Diaza-blcyclo[3.2.2Inon-4-yl)-furan-2-yl-methanone; 
(1,4-Dlaza-bicyclo[3.2.2]non-4-yl)-^bromo-furan-2-yl-methanone; 
(1,4-Diaza-blcyclo[3.2.2]non-4-yl)-6-nttfD-funan-2'-yl-mettianona; 
(1,4-Diaza-bicyclo[3.2.2]non-4-yl)-(&^henyl-furan-2-yl)-methanone; 
{ 1 ,4-Dlaza-bicyclo[3.2.2]non-4-yl>-5-{4-nitrophenyI)-furan-2-yl-methanane; 
(1,4-Diaza-bicyclo[3.2.2]non-4-yl>-5-(3-lrifluoromethylphenyl)-furan-2-yl- 
methanone; 

(1,4-Diaza-bicyclo[3.2.2]non-4-yl)-5-(4-aminophenyl)-fuiBn-2-yl-maUianone; 
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(1,4-Dlaza-bIcyclo[3.2.2]norv4-yl)-5-(4-chlorophenyl)-furan-2-yl-meth 
{1,4-Diaza4)icyclo[3.2.2]non-4-yl)-5-(2-nitropheriyl)-ftjran-^^^ 
(1,4-Dia^-btcyck)[3.2.2]non-4-yl)-5-(3-nitrophenyt)-1uFBn-2-yl-methaTO 
(1,4-D!aza-bicvcto[3.2.2]riori-4-yl)-5-(4-a(»^aminophenyl)'4ur^ 
methanona; 

(1,4-Dlaza-blcyclo[3.2.21non-4-yl)-5-(2-anfimophenyl)-furan-2-yl-melhanone; 
(1,4-Diaza-blcyclo[3.2.2]non-4-yI)-5-(3-aminophenyl)-ftjran-2-yl-methanone; 
(1,4-D)aza-bicyclo[3.2.2]non-4-y])>5-(2-aoetylaminophenyl)-furBn-2-yl- 
methanone 

(1.4-Diaza-bteydo[3.2.2]non-4^l)-5-(3-acetylaminoph8nyl)-furBn-2-yt- 
methanone; 

(1,4-Diaza-bicydo[3.2.2]non-4-y))-3-rn0thyi-furan-2--yhni6than^ 

(1,4-DIaza-bIcycto[3.2^]non-4-yt)-4,5-dibronrK»^rBn-2-yl-methanorie 

(1,4-Dlaza-bicycIo[3.2.2]non-4-yi)-5-(2-^hloro*5-trifluoromethylphenyl)- 

1Uran-2-yl-methanone; 

(1 ,4-Diaza-bicycio[3.2.2]non-4-yl)-5-(2-nitro-4-fnethylphenyl )-1uran-2-yl- 

methanone; 

(1.4-Diaza4)icyclo[3.2^non-4-yi}-5-(2-^rnirK>-4-nriethylphenyl)^^ 
methanona; 

(1,4-Diaza-bicyclo[3.2.2]non-4-yi}-5-[4-(N,N-dinTOthylsuIfonyl)amira^ 
furan-2-yl-methanone; 

(1.443iaza-bf(^lo[3.2.2]non-4-yl)-5-(4-formylaminophenyl)-furan-2-'yl- 
mathanone; 

^^{4-(5-(1,4-Dlaza-blcyclo[3.2.2]no^a^B■4-ca^bo^y^)-furan-2-yl]-phenyl}- 
propionamide; 

( 1 .4-DIaza-blcyc!o[3.2.2Inon-4-yI)-6-(3,5-dlchlorophenoxy)-furan-2-y|. 
methanone; 

(1.4-Diaza-blcycIo[3.2.2]non-4-yl)-M5KtrffluorDmethyl-2-^ 
thIomettiyl]-furan-2-yl -methanone; 

N^4-[5-(1.4-Diaza4)icyclop.2.2]nonane-4-carbonyl)-furan-2-ylH>he^ 
2,2,2-lrifluoro-acetamide trifluoro acetic acid; 

(1,443iaza-bicydo[3.2.2]non-4-yl)-3-brDmo-furan-2-yl-rnethanone; 

(1,4-Diaza-bicyclo[3.2.21non-4-yl)-5-phenyIethynyl-furan-2-yl-methanone; 

N-{4-[5-<1,4-Diaza-bicyclo[3.2.2]nonane-4-carbonyl)-furan-2-ylJ-phenyl}- 
acrylamide; 

N-{4-[5-(1 ,4-Dlaza-blcyc!o[3.2^]nonane-4-carbonyl }-^ran-2-yf]-phenyl}- 
benzamida; 

(1,4-Diaza-bicydo[3.2.2]non-4-yl)-5-[4-(N.N-diphanyl3ulfonylamlno}phenyl]- 
furan-2-yl-methanone; 
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N-{4-[5-(1,4-DIaza-bicydo[3.2.2]nonane-4-carbonyI)-furan-2-yl]-phGnyl}- 
isobutyramide; 

Cydopropanecarboxylte add {4-[5-(1 ,4-diaza-blcydo[3.2.2]nonane-4- 
carbonyl)-furBn-2-yq-phenyl}-anifde; 

(1,4-Diaza-bicydo(3.2.2[Inon-4-yl)-5-(4-amlnophenyl)-furan-2-yl-me1hanone; 

N-{4-[5-(1.4-Diaza-bicydo[3.2.2]nonane-4-cart)onyl)-furan-2-yQ-phenyl}- 
acrylamide N-oxide; or 

rH^5-(1,4-Diaza-b)(^do[3^.2]nonane-4-Garbonyl)-lijran-2-yq-phenyl}- 
acrylamlde; 

an enantlomers or a mbcUire of Hs enantlomerB. or a pharmaceutlcaUy- 
acoeptable addition salt thereof. 

Any combination of two or more of the embodiments described herein Is 
considered within the scope of the present invention. 

Definition of Substltuents 

in the context of this invention an aitcyl group designates a univalent 
saturated, straight or branched hydrocarbon chain. The hydrocarbon chain preferably 
contain of from one to eighteen carbon srtoms (Ci.ia-alkyl}, more prefemad of from one 
to six carbon atoms (Ci^-alkyi; lower ail<yl), Including pentyl, Isopentyl, neopentyl, 
tertiary pentyl, hexyl and isohexyl. In a preferred embodiment alkyl represents a 
alicyl group, including butyl, isobutyl, secondary butyl, and tertiary butyl. In another 
preferred embodiment of this invention alkyl represents a Ci.3-alkyl group, which may 
In particular t>e methyl, ethyl, propyl or isopropyl. 

In the context of this invention a cycloalkyi group designates a cyclic alkyl 
group, preferably containing of from three to seven carbon atoms (C3.7-cycloalkyl), 
including cydopropyl, cydobutyl, cydopentyl, cyclohexyl and cycloheptyi. 

In the context of this invention a cydoalkyl-alkyi group designates a 
cycloalkyi group as defined above, which cydoalkyi group Is substituted on an alkyl 
group as also defined aixive. Examples of preferred cydoalkyi -alkyl groups of the 
invention indude cydopropylmethyl and cydopropylethyl. 

In the context of this Invention an alioixy group designates an 'alkyl-O-" 
group, wherein alkyl is as defined above. Examples of preferred alkoxy groups of the 
invention indude methoxy and ethoxy. 

In the context of this invention a cycloalkoxy group des^nates a 
"cydoalkyl-O-" group, wherein cycloalkyi is as defined above. 

In the context of this invention a cyano-alkyt group designates an alkyl 
group substituted with CN, wherein alkyl is as defined above. 

In the context of this Invention halo represents fluono, chloro, bromo or 
iodo, and haloalkyi group designates an alkyl group as defined herein, which alkyl 
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group is substituted one or more times with halo. Thus a trihalomethyl group 
represents e.g. a trifluorDmethyl group, a trichloromethyl group, and similar trihalo- 
substituted methyl groups. Preferred hatoalkyi groups of the invention include 
trlhalogenmethyl» preferably CPs. 

In the context of this Invention a haloalkoxy group designates an alkoxy 
group as defined herein, which alkoxy group is substituted one or more times with 
halo. Preferred haloalkoxy groups of the Invention include trlhalogenmetho)^, 
preferably CF3O-. 

In the context of this invention an aryl group designates a monocyclfc or 
polycycllc aromatic hydrocartxsn group. Examples of preferred aryl groups of the 
Invention include phenyl, indenyl, naphthyl, azulenyl, fluorenyl. and anthracenyl. The 
most preferred aryl group of the invention is phenyl. 

In the context of this invention an aryfcixy group designates an "aryl-O*" 
group, wherein aryl Is as defined above. The most preferred aryloxy group of the 
Invention is phenoxy. 

In the context of this invention a heteroaryl group designates an aromatic 
mono- or polycyclic heterocyclic group, which holds one or more heteroatoms in its 
ring structure. Prefenred heteroatoms include nitrogen (N), oxygen (O), and sulphur 
(S). 

Preferred 5-6 mevnbered heteroaryl groups of the invention include 
furanyl, in particular furan-2- or 3-yl; thienyl, in particular thien-2- or 3-yl; 
selenophenyl, in particular seIenophen-2- or 3-yl; pyrrolyl (azolyl). In particular 
pyrrol-2- or 3-yl: oxazolyl, in particular oxazol-2, 4- or S-yl; thiazolyl. In particular 
thiazol-2, 4- or 5-yt; imldazolyl. in particular imidazol-2- or 4-yl; pyrazolyl, in 
particular pyrazol-3- or 4-y!; isoxazolyl, In particular lsoxazol-3, 4- or 5-yl; 
isothlazolyl, in particular lsothiazol-3-, 4- or 5-yi; oxadiazolyl. In particular 1,2,3- 
oxad!azol-4- or 5-yl, or 1,3,4-oxadlazol-2-yl? triazolyl, in particular 1,2,3-triazol^ or 
1,2,4-tria2ol-3-yl; Ihiadlazolyl, in parUcular 1 ,2,3-thiadfazol-4- or 5-yl, or 1,3.4- 
thiadla20l-2-yl; pyrldyl, in particular pyrid-2-, 3- or 4-yI; pyridazinyl, in particular 
pyridazfn^ or 4-yl; pyrimidinyl, In particular pyrimidln-2-, 4- or 5-yl; pyrazlnyl, in 
particular pyrazln-2- or 3-yl; and triazinyl. in particular 1 ,2,4- or 1 ,3,5-triazinyL 

More prefenred 6 membered heteroaryl groups of the Invention include 
furanyl, in particular furan-2- or 3-yI; thienyl, in particular thlen-2- or 3-yl; pyrrolyl 
(azolyl), in particular pyrrol-2- or 3-yl; oxazolyl, in particular oxazol-2, 4- or 5-yl; 
thiazolyl. In particular thiazol-2. 4- or 5-yl; isoxazolyl, in particular lsoxazDl-3. 4- or5- 
yl; isothlazolyl, in particular isothiazoi-3-, 4- or 5-yl; and thiadlazolyl. In particular 
1 ,2,3-thladlazol-4- or 5-yl, or 1 .3,4-thladlazol-2-yl. 

Most preferred 5 membered heteroaryl groups of the invention include 
furanyl, in particular furan-2- or 3-yl; and thienyl, in particular ihien-2- or 3-yl, 
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More preferred 6 membered heteroaryl groups of the invention include 
pyridyl, in particular pyrid-2-, 3- or4-yl; and pyrazinyl, in particular pyrazin-2- or3-yl. 

in the context of this invention an aromatic blcydic heterocyclic group 
designates a bicyclic heterocyclic group, which holds one or more heteroatonfts in its 
ring structure. In the context of this Invention the tent) "bicyclic tieterocyclic group" 
includes benzo-liised five- and six-membered heterocyclic rings containing one or 
more heteraatoms. Preferred iieteroatoms include nrtrogen (N), oxygen (O), and 
sulphur (S). 

Preferred bicyclic heteroaryl groups of the invention include Indolizinyl, in 
particular fndoIizfn-2-, 5- or6-yl; Indolyl, in particular indol-2-. 5- or6-y1; isoindclyl, in 
particular isoindol-2-, 5- or 6-yl; benzo[b]fiiranyl, in particular benzofuran-2-, 5- or 6- 
yi; .benzo[b]thienyt. in particular benzothien-2-, 5- or 6-yi; benzolmidazoiyi, In 
particular benzoimidazol-2-, 5- or 6-yl; benzothiazolyl. in particular benzothiazoi-5- 
or6-yl; purinyl. In particular purin-2- or 8-yl; quinolinyl. In particular quinolin-2-. 3-. 6- 
or 7-yl; Isoquinoiinyl, in particular isoquinolin-3>, 6- or 7-yl; cinnolinyl, in particular 
cinnolin-6- or 7-yl; phthalazlnyl, in particular phthaiazin-6- or 7-yl; quinazolinyl, in 
parUcuiar qulnazolIn-2-, 6- or 7-yl; quInoxaOnyl, in particular quinQxalin-2- or 6-yl; 
1,8-naphthyridinyi, in particular 1,8-naphthyridin-2-, 3-, 6- or 7-yl; and pteridinyi, in 
particular pteridin-2-, 6- or 7-yl. 

More preferred bicyclic heteroaryl groups of the invention include indolyl, 
in particular indol-2-, 5- or 6-yl: benzo[b]furanyl. In particular benzofuran-2-, 5- or 6- 
yi; benzo[b]thlenyl, in particular benzothlen-2-, 5- or 6-yl; benzolmidazoiyi, in 
particular benzolmidazol-2-, 5- or 6^; and quinoxalinyi. In particuiar qulnoxailn-2- or 
6-yL 

Most preferred bicyclic heteroaryl groups of the Invention Include indolyl, 
in particuiar indoi-2-. 5- or 6-yl; benzo[b]furanyI, in particular benzDfuran-2-, 5- or 6- 
yl; benzo[b]thienyt. in particular benzothien-2-. 5- or 6-yl. 

In the context of this Invention a heteroaryloxy group designates a 
"heteroaryhO-" group, wherein heteroaryl is as defined above. 

Pharmaceutlcaltv Acceptable Salts 

The diazabicyclic aryl derivative of the invention may be provided in any 
form suitable for the Intended administration. Suitable forms include pharmaceutically 
(i.e. physiologically) acceptable salts, and pre- or prodmg forms of the chemical 
compound of tiie invention. 

Examples of pharmaceutically acceptable addition salts include, without 
limitation, the non-toxic inorganic and organic acid addition salts such as the 
hydrochloride derived from hydrochloric acid, the hydnobromide derived from 
hydrobromic acid, the nitrate derived from nitric acid, the perchiorate derived from 
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perchloric acid, the phosphate derived from phosphoric acid, the sulphate derived 
from sulphuric add, the formate derived from formic acid, the acetate derived from 
acetic acid, the aconate derived from aconitic acid, the ascorbate derived from 
ascorbic acid, the benzeneaulphonate derived from bereransulphonic add, the 
benzoate derived from benzoic acid, the cinnamate derived from cinnamic acid, the 
citrate derived from citric acid, the embonate derived from embonic acid, the enantale 
derived from enanthic add, the fumarate derived from fumaric add, the glutamate 
derived from glutamic add, the glyooiata derived from glycolic add, the lactate derived 
from lactic add, the maieate derived from maleic add, the maionate derived from 
malonic add, the mandeiate derived from mandellc add, the methanesulphonate 
derived from methane sul phonic acid, the naphthalene-2-«ulphonate derived from 
naphtalene-2-sulphonic add. the phthalate derived finom phthalic add, the saitcylatB 
derived from salicylic add, the sorisata derived from sorbic add, the stearate derived 
from stearic acid, the euodnate derived from suodnic add, the tartrate derived from 
tartaric acid, the toluene-p-sulphonate derived firom p-toluene sulphonic acid, and the 
like. Such salts may be formed by procedures well known and described in the art. 

Other adds such as oxalic add, which may not be considered 
pharmaceutlcally acceptable, may be uaefiil In the preparation of salts useful as 
intermediates in obtaining a chemical compound of the inventton and its 
pharmaceutically acceptable add addition salt. 

Metal salts of a chemical compound of the invention indude all<all metal 
salts, such as the sodium salt of a chemical compound of the invention containing a 
carfoaxy group. 

Examples of pharmaceutically acceptable cationic salts of a chemical 
compound of the invention indude, without limitation, the sodium, the potassium, the 
caldum, the magnesium, the zinc, the aluminium, the itthlum, the choline, the lysine, 
and the ammonium salt, and the lllce, of a chemical compound of the Invention 
containing an anionic group. Such cationic salts may be formed by procedures well 
Icnown and descrit>ed in the art 

In the context of this invention the "onium salts" of N-contalning compounds 
are also contemplated as pharmaceutically acceptable salts (aza-onium salts). 
Preferred aza-<nilum salts Indude the alkyl-onlum salts, in particular the methyl- and 
the ethyl-onium salts; the cycloail^yl-onlum salts, in particular the cyclopropyl-onium 
salts; and the cycioalkylaikyl-onium salts, in particular the cyciopropyl-methyl-onlum 
salts. 

Particulariy preferred onium salts of the invention indude those created at 
the N' position according to the following Formula I* 
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Steric Isomers 

The chemical compounds of the present invention may exist in (+) and (-) 
forms as well as in racemic fomns. The race mates of these Isomers and the Individual 
isonners themsetves are within the scope of the present Invention. 

Racemic forms can be resolved into the optical antipodes by known 
methods and techniques. One way of separating the diastereomeric salts is by use of 
an optically active add, and liberating the optically active amine compound by 
treatment with a base. Another method for resolving raoemates Into the optical 
antipodes Is based upon chromatography on an optical active matrix. Racemic 
compounds of the present invention can thus be resolved Into their optical antipodes, 
e.g., by fractional crystallisation of d- or 1- (tartrates, mandelates, or 
camphorsulphonate) salts for example. 

The chemical compounds of the present Invention may also be resolved by 
the formation of diastereomBric amides by reaction of the chemical compounds of the 
present invention with an optically active activated carboxytic acid such as that 
derived from (+) or (-) phenylalanine. (+) or (-) phenylglycine, (+) or (-) camphanic acid 
or by the formation of diastereomeric carbamates by reaction of the chemical 
compound of the present invention with an optically active chlorofbrmate or the like. 

Additional methods for the resolving the optical Isomers are known in the 
art. Such methods Include those described by Jaques J, Col/et A, & Wilen S in 
" Enantiomers. Racemates. and Resolutions ". John Wiley and Sons, New York (1981). 

Optical active compounds can also be prepared from optical active starting 

materials. 

Methods of Producing Diazabicyclic Aryl Derivatives 

The diazabicyclic aryl derivative of the invention may be prepared by 
conventional methods for chemical synthesis, e.g. those described In the woridng 
examples. The starting materials for the processes described in the present 
application are known or may readily be prepared by conventtonai methods from 
commerdaily available chemicals. 
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Also one compound of the invention can be converted to another compound 
of the Invention using conventional methods. 

The end products of the reactions described herein may be isolated by 
conventional techniques, e.g. t>y extraction, crystallisatlan, distfllationp 
chromatography, etc. 

Biological ActivHy 

The present Invention Is devoted to the provision novel ligands and 
modulators of ttie nicotinic receptors, which ligands and modulators are useful for the 
treatment of diseases or disorders related to the cholinergic receptors, and in 
particular the nicotinic acetylcholine reoeptor (nAChR). Prefenred compounds of the. 
Invention show a pronounced nicotinic acetylcholine a7 reoeptor subtype selectivity. 

The compounds of the present invention may in particular be agonists, 
partial agonists, antagonists and/or allosteric modulators of the nicotinic acetytchoilne 
receptor. 

Due to their pharmacological profile the compounds of the Invention may be 
useful for the treatment of diseases or disorders as diverse as those related to the 
cholinergic system of the central nervous system (CNS), the peripheral nervous 
system (PNS), diseases or disorders related to smooth muscle contraction, endocrine 
diseases or disorders, diseases or disorders related to neuro-degeneration, diseases 
or disorders related to inflammation, pain, and wtthdrawai symptoms caused by the 
termination of afcHJse of chemical substances. 

The compounds of the invention may aiso be useful as diagnostic tools or 
monitoring agents in various diagnostic methods, and in particular for in vivo receptor 
imaging (neuroimaging), and they may be used in labelled or unlabelled fonm. 

in a preferred embodiment the compounds of the Invention are used for the 
treatment of diseases, dteorders, or conditions relating to the central nervous system. 
Such diseases or disorders Includes anxiety, cognitive disonJers, learning deficit, 
memory deficits and dysfunction, Alzheimer's disease, attention deficit, attention 
deficit hyperactivity disorder (ADHD), Parkinson's disease. Huntington's disease, 
Amyotrophic l^ateral Sclerosis, Gilles de la Tourette's syndrome, psychosis, 
depression, mania, manic depression, schizophrenia, obsessive compulsive disorders 
(OCD), panic disorders, eating disorders such as anorexia nervosa, bulimia and 
obesity, narcolepsy, nociception, AIDS-dementia, senile ciementia, periferic 
neuropathy, autism, dyslexia, tardive dystcinesia, hyperkinesia, epilepsy, bulimia, post- 
traumatic syndrome, social phobia, sleeping disorders, pseudodementia, Ganser's 
syndrome, pre-menstrual syndrome, late luteal phase syndrome, chronic fatigue 
syndrome, mutism, trfchotillomania, and Jet-lag. 
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In a preferred embodiment diseases, disorders, or conditions relating to the 
central nervous system for which the compounds of the invention are used are 
cognitive disorders, psychosis, schizophrenia and/or depression. 

In another preferred embodiment the compounds of the invention may be 
usefui for the treatment of diseases, disorders, or condftions associated with smooth 
muscle contractions, including convulsive disorders, angina pectoris, premature 
labour, convulsions, diarrhoea, asthma, epilepsy, tardive dyskinesia, hypeddnesia, 
premature ejaculation, and erectile difficulty. 

In yet another prefen-ed embodiment the compounds of the invention may 
be useful for the treatment of endocrine disorders, such as thyrotoxicosis, 
pheochromocytoma, hypertension and arrhythmias. 

In still another preferred embodiment the compounds of the invention may 
be useful for the treatment of neurodegenerative disorders, including transient anoxia 
and Induced neuro-degeneratlon. 

In even another prefenred embodiment the compounds of the invention may 
be useful for the treatment of inflammatory diseases, disorders, or conditions, 
including inflammatory skin disorders such as acne and rosacea, Chron's disease, 
inflannmatory bowel disease, ulcerative colitis, and diarrhoea. 

In still another preferred embodiment the compounds of the invention may 
be useful for the treatment of mild, moderate or even severe pain of acute, chronic or 
recurrent character, as well as pain caused by migraine, postoperative pain, and 
phantom limb pain. The pain may in particular be neuropathic pain, chronic headache, 
central pain, pain related to diat}etic neuropathy, to post therapeutic neuralgia, or to 
peripheral nerve injury. 

Finally the compounds of the invention may be useful for the treatment of 
withdrawal symptoms caused by termination of use of addictive substances. Such 
addictive substances include nicotine containing products such as tobacco, opioids 
such as heroin, cocaine and morphine, benzodiazepines and benzodlazepine-like 
drugs, and alcohol. Withdrawal from addictive substances is In general a traumatic 
experience characterised by anxiety and frustration, anger, anxiety, difficulties in 
concentrating, restlessness, decreased heart rate and increased appetite and weight 
gain. 

In this context "treatment" covers treatment, prevention, prophylactics and 
aileviata'on of withdrawal symptoms and abstinence as well as treatment resulting in a 
voluntary diminished Intake of the addictive substance. 

in another aspect, the compounds of the invention are used as diagnostic 
agents, e.g. for the identification and localisation of nicotinic receptors in various 
tissues. 
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Pharmaceutical Compositions 

In another aspect the Invention provides novel pharmaceutical 
composltlorts comprising a therapeutically effiective amount of the diazabtcydtc aryl 
derivative of the invention. 

While a chemical compound of the invention for use in therapy may be 
administered in the form of the raw chemical compound, it is preferred to Introduoe the 
active ingredient, optionally In the form of a phystologicany acceptable salt, in a 
pharmaceutical composition together with one or more adjuvants, excipients, carriers, 
buffsrs, diluents, and/or other customary pharmaceutical auxiliaries. 

In a preferred emtx>diment, the Invention provides pharmaceutical 
compositions comprising the diazabicyclic aryl derivative of the invention, or a 
pharmaceutically acceptable salt or derivative thereof, together with one or more 
pharmaceutically acceptable earners therefore, and, optionally, other therapeutic 
and/or prophylactic Ingredients, know and used In the art. The canier(8) must be 
"acceptable" In the sense of being compatible with the other ingredients of the 
formulation and not harmful to the recipient thereof. 

The phannaoeutical composition of the invention may be administered by 
any convenient route, which suits the desired therapy. Preferred routes of 
administration Include oial administration, In particular in tablet, in capsule, In dragd, 
in powder, or In liquid form, and parenteral administration, in particular cutaneous, 
subcutaneous, intramuscular, or intravenous injection. The plianmaceutical 
composition of the invention can be manufactured by the skilled person by use of 
standard methods and conventional techniques appropriate to the desired fonmulatlon. 
When desired, compositions adapted to give sustained release of the active 
ingredient may be employed. 

The diazabicyclic aryl derivative of the invention can be administered In a 
wide variety of oral and parenteral dosage forms. It will be obvious to those skilled in 
the art that the following dosage fonms may comprise, as the active component, either 
a chemical compound of the invention or a pharmaceutically acceptable salt of a 
chemical compound of the invention. 

When desired, compositions adapted to gh/e sustained release of the 
active ingredient may be employed. 

The pharmaceutical preparations are preferably in unit dosage forms. In 
such form, the preparation is subdivided into unit doses containing appropriate 
quantities of the active component. The unit dosage form can be a packaged 
preparation, the package containing discrate quantities of preparation, such as 
packaged tablets, capsules, and powders In vials or ampoules. Also, the unit dosage 
form can be a capsule, tablet, cachet, or lozenge itself, or it can be the appropriate 
number of any of these In packaged form. 
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Tablets or capsules for oral admlnlsbBtion end liquids for intravenous 
administration and continuous infusion are preferred compositions. 

Further details on techniques for formulation and administration may be 
found In the latest edition of Remington's Pharmaceutical Sclancas (Maack Putdishlng 
Co., Easton, PA). 

A therapeuticalty effective dose refers to that amount of active ingredient, 
which ameiiorates the symptoms or oondrtion. Therapeutic efficacy and toxicltyp e.g. 
EDeo and LDso. may be determined by standard pharmacological procedures in cell 
cultures or experimental animals. The dose ratio between therapeutic and toxic effects 
is the therapeutic index and may be expressed by the ratio LDeo/EOso. Pharmaceutical 
compositions exhibiting large therapeutic indexes are preferred. 

The dose administered must of course be carefully adjusted to the age, 
weight and condition of the individual being treated, as weO as the route of 
administration, dosage form and regimen, and the result desired, and the exact 
dosage should of course be determined by the practitioner. 

The actual dosage depend on the nature and severity of the disease being 
treated, and is within the discretion of the physician, and may be varied by titration of 
the dosage to the particular circumstances of this invention to produce the desired 
therapeutic effect. However, it is presently contemplated that pharmaceutical 
compositions containing of from about 0.1 to atwut 500 mg of active ingredient per 
individual dose, preferably of from about 1 to about 100 mg, most preferred of from 
about 1 to about 1 0 mg. are suitable for therapeutic treatments. 

The active ingredient may be administered in one or several doses per day. 
A satisfactory result can, In certain instances, be obtained at a dosage as low as 0.1 
|Lig/kg i.v. and 1 jig/kg p.o. The upper limit of the dosage range is presently considered 
to be about 10 mg/kg i.v. and 100 mg/kg p.o. Preferred ranges are firom about 0.1 
^g/kg to about 10 mg/kg/day I.v., and from about 1 ng/kg to about 100 mg/kg/day p.o. 

Methods of Therapy 

The diazabicycllc aryl derivatives of the present invention are valuable 
niootink: receptor modulators, and therefore useful for the treatment of a range of 
ailments Involving cholinergic dysfunction as well as a range of disorders responsive 
to the action of nAChR modulators. 

In another aspect the invention provides a method for the treatment, 
prevention or alleviation of a disease or a disorder or a condition of a living animal 
body, including a human, which disease, disorder or condition Is responsive to 
modulation of cholinergic receptors, and which method comprises administering to 
such a living animal body, including a human, in need thereof an effective amount of a 
diazabicycllc aryi derivative of the invention. 
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In the context of this invention the term '^atnrienf covers treatment 
prevention, prophylaxis or alleviation, and the term "disease" oovers iilnesses, 
diseases, disorders and conditions related to the disease in question. 

The preferred indications contemplated according to the Invention are those 
stated above. 

It is at present contemplated that suitable dosage ranges are 0.1 to 1000 
mBIIgrams dally. 10^00 milligFams dally, and especially 30-100 milligrams daily, 
dependent as usual upon the exact mode of administration, form in which 
administered, the indication toward which the administration is directed, the subject 
involved and the body weight of the subject involved, and further the preference and 
experience of the physician or veterinarian in charge. 

A satisfiaclory result can, in certain instances, be obtained at a dosage as 
low as 0.005 mg/lcg i.v. and 0.01 mg/lcg p.o. The upper limit of the dosage range is 
about 10 mg/kg I.v. and 100 mg/kg p.a. Prefenred ranges are from about 0.001 to 
about 1 mg/icg i.v. and from about 0.1 to about 10 mg/kg p.o. 

EXAMPLES 

The invention is further illustrated with reference to the fblkiwing examples, 
whk;h are not intended to be In any way limiting to the scope of the invention as claimed. 

Example 1 

Preparatory Example 

All reactions involving air sensitive reagents or intermediates were 
performed under nitrogen and in anhydrous solvents. 

1.4-Diazabievdor3.2.21nonan^3^B f Intermediate compound^ 

32.33 g (200 mmol) of 3<Quinuclidrnone hydrochloride was dissolved in 75 
ml of water, and to the solution of hydroxylamine hydrochloride (16.4 g; 236 mmol) 
end CH3CX)2Na • 3H2O (80 g; 588 mmol) was added. The mixture was stirred at TO'^C 
for 1 iiour. Then Naa (10 g) was dissolved in the mbdure and was cooled to O'^C. 
Separated crystals were filtered and carefully dried. The obtained crude 3- 
quinudidone oxime (approx. 30 g) was used in the next step of the synttiesis wKhout 
further purification. 

Polyphosphoric acid (180 g) of was heated to lOO^'C and crude 3- 
quinudidone oxime (30 g) was added portionwlse. The reaction mixture was heated at 
ISO^C for 20 minutes. The mixture was cooled to room temperature, and 50 ml of 
water was added. The mass was carefully homogenised, the mixture was poured into 
of Ice (100 g). The mixture was made alkaline (pH 12} by adding sodium hydroxide. 
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The mixture was extracted wfth chloroform (2 x 400 ml). The extract was dried over 
sodium sulphate and the solvent was removed under reduced pressure. 

Yield of the mixture of the products 1,4-diazabicydo[3^.2]nonan-d-one and 

1.3- diazat)icyclo[3.2^nonan-4-one was 19.02 g (68%). The mixture of Isomers was 
crystallized finom 80 ml of dioxane to yield 1,4-diazabicyclo[3.2.2]nonan-3-ane (5.12 g; 
18%). The solvent from filtrate was distilled off, flash chromatography (with acetone) 
of the residue gave of 1.3-diazablcyclo[3.2.2]nonan-4-one (8.91 g 32%). 

1.4- Diazabicvdor3.2.21nonanQ FJ. I^ed. Chem. 1993 3B2311-.232ai 
flntermedlate compound) 

1,4-DiazabicyGlo[3.2.2]nonan^-one (5.12 g; 36 mmo)) was dissolved In 
tetrahydrofuran (50 ml), litium aluminium hydride 2.28 g (60 mmol) was added to the 
solution and the reaction mixture was refluxed for 36 hours. After cooling the reaction 
mixture to room temperature, water (2.3 ml) was added dropwise and the mixture was 
filtered. The solvent was removed from the filtrate by rotavapor at reduced pressure. 
The formed substance was distilled with Kugelrohr (0.5 mBar, TO^'C). Yield of the title 
compound 3.1 1 g (68%). 

3-BrDmo-2-furoic acfd flntermedlate compound) 

To a mixture of 3-bromo furan (51.0 g; 0.347 mol) and THF (250 ml) was 
added lithiumdilsopropylamlde (191 ml; 0.382 mol; 2M solution in heptane / THF / 
ethylbenzene) at -70*'C. The mixture was stirred for 1 hour at -70°C. Solid 
carbondioxide (100.3 g; 2.28 mol) was added and the mixture was stirred until the 
carbondioxide was gone. Water (50 ml) was added followed by aqueous hydrochloric 
acid (380 ml; 2M). The tetrahydrofuran was evaporated. The mixture was extracted 
with diethylether (3 x 100 ml). The combined ether phase was extracted with aqueous 
sodium hydroxide (3 x 100 ml; 2M). The aqueous phase was cooled on Ice and 
acidified with aqueous hydrochloric acid (100 ml; 10M). The mixture was extracted 
with ether (3 x 100 ml). The combined ether phase was evaporated. Yield 36 g (54%). 
Mp. 118.5"C. 

MelbSdA 

f1.4-Diaza-blcvclor3.2.21non-4-vlUuran-2-vl-methanona hvdrQchloric add salt 
(Compound A1) 

A mixture of 1 ,4-Diaza-blcyclo[3.2.2Inonane (0.50 g; 4.0 mmol), 2-^royl 
chloride (0.52 mg; 4.0 mmol), dilsopropylethylamine (1.02 g; 7.9 mmol) and 1,2- 
dtmethoxyethane (25 mi) was stirred at room-temperatue over night The product 
precipitated as hydrochloric acid salt and was filtered and washed with 1,2- 
dimethoxyethane (5 ml). Yield 0.84 g (82%). Mp. 279-283»C. 
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f 1 .4-Dlaza'4)lcvdor3^.21non-4"VlV5-bromo-furan-g-vl-fnethanQne fumaric acid aalt 
(CQmDoundA2^ 

The title compound was prepared according to Method A, from 5-brDmD-2- 
furoyl chloride (Method B) using no dltsopropylethytamine. Aqueous sodium hydroxide 
(10 ml; 1M) was added. The mixture was extracted with dichloromethane (3 x 10 ml). 
Chromatography on silica gel with dichloromethane, methanol and cone, ammonia 
(89:10:1) gave the title compound. The comesponding salt was obtained by addition of 
a diethyl ether and methanol mixture (9:1) saturated with fumaric acid. Mp. 192.7- 
198.4*'C. 

f1 .443laza4>iCvdor3.2.21non-4-vl)-S-nitro-furan-2-vl^ff^ hvdrDchloric acid salt 

The title compound was prepared according to Method A, from 5-nitno-2- 
furoyl chloride (Method B), using no diisopropylethylamine. Mp. 242.6-251 .0°C. 

(1 .443la2a-blcvcloi3.2.21non-4-vl1-5-f4-nltrDDhenvn-furen-2-vi-me^^ hydrochloric 
acid salt (Compound A4^ 

The title compound was prepared according to IVIethod A from 5-(4- 
nltrophenyl)-2-furoyl chloride (Method B), using no diisopropylethylamine. Mp. 
298.2°C. 

( 1, 4-Diaza-bicYdof3.2.21non^vl)-5-(3-trifluoromethvlphenvl>-ftiran-2-vl-m^ 
hydrochloric add salt (Compound A5^ 

The title compound was prepared according to Method A from 5-(3- 
trifluoranf)ethylphenyt)-2-furoyl chloride (Method 6), using no diisopropylethylamine. 
Mp. 236.90C. 

(1.4-Pia2a-bicvdoi3.2.21non-4-yn-5>(4-chloroDhenvlVfuran-2-vl-methanone 
hydrochloric acid salt fOomoound A6) 

The title compound was prepared according to Method A from 5-(4- 
chlorophenyl)-2-furDyl chloride (Method B), using no diisopropylethylamine. Mp. 
27Z5-274.7»C. 

(1.4-Dlaza-bicydor3.2^non-4-vn-5-f2-nitroDhenvlVfuran-2. ^rf.ffl 
add salt ^Compound A7^ 

The title compound was prepared according to Method A from 5-(2- 
nrtrophenyl)-2-furoyl chloride (Method B). using no diisopropylethylamine. Mp. 216.3- 
219.9»C. 
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(i,A>ninya -b!cvdof3.2.21non-4--vlV6'-(3HriitrophenvlMufan-2-vl-methanonehvdfoc^ 
add sail fCompoundAS) 

The title compound was prepared according to Method A from 5-(3- 
nitrophenyl)-2-furoyt chloride (Method B), using no diisopropylethylamina. Mp. 224- 
230«C. 

(1 .443iaza-bicvdor3.2.21non.4-vlV8Hmethoxv-benzofuran-2-vl-nfiet^^ hvdrpchloric 
add salt fComoound A9^ 

The title compound was prepared according to Method A fifom 8-methoxy-2- 
benzofuroyl chloride (Method B), using no dllsopropylethylamlne. Mp. 241 -246*0. 

(1i4-P!f'^?- blcvdor3.2.21non-4-yl)-oxazolv!-5-vl-methanDnB hydrochloric acid salt 
fComoound AIO^ 

The title compound was prepared according to Method A from 5-oxazoloyl 
chloride (Method B), using no dllsopropylethylamlne. Mp. >160''C (decomp.). 

n.4-Dlaza-bicvdor3.2.2]non-4-vl)-b9nzofuran-2-vl-methanone hydrochloric add salt 
(Compound A11) 

The title compound was prepared according to Method A from 2- 
benzofumyl diloride (Method B), using no dlisopropyleihylamine. Mp. 264°C. 

M .4-Piaza-bicvdor3.2.21non-4-vn-3-mBthvi-furan-2-vl-methanonQ hydrochloric acid 
salt ^Compound A12^ 

The tjtle compound was prepared acoording to Method A from 3-methy{-2- 
furpyl chloride (Method B), using no dlisopropylethylamine. Mp. 225,6-227. 2^*0. 

f 1 ■4-nia7a-hicydQr3.2.21non-4-vn-4.5-dlbromo-1ijran-2-vl-mQthanQne fumaric add salt 
fComoound A1 3^ 

The title compound was prepared according to Method A fiiom 4,S-dibromo- 
2-furoyl chloride (Method B), using no dllsopropylethylamlne. Mp. 250.9-254.3°C. 

ri.4-Diaza-bicvdor3.2.21non-4-vi^-5-f2-c hloro^triftuoromethvlDhenvlRuran-2-vl- 
methanone hydrochloric add salt (Com pound A14) 

The title compound was prepared according to Method A from 5-(2-chloro- 
5-trifIuoromethylphenyl)-2-furoy} chloride (Method B), using no dllsopropylethylamlne. 
Mp. 20rC. 
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(1.4"Diaza-bicvdor3^.2lnon-4-vlV^2-nltrD-4-fnethvlphenylHuran-2-vl'^ 
hydrochloric add salt (Compound A15) 

The title oompound was prepared according to Method A from 5-(2-nftro-4- 
methy^henyl>-2-furoyl chloride (Method B), using no diisoprDpyfetfiylamine. Mp. 
199°C. 

( 1 .4-Diaza~blcvdof3.2.21non^-vl V3HfTiethvl-ben20furan«-2-vl-n^ hvdrochtafte 
acid salt f Compound 

The title compound was prepared according to Method A from 3-fnethyl-2- 
benzofuroyl chloride (Method B), using no dDsopropylethylantine. Mp. 260-276<^ 

r 1 .4-Diaza-bf cvdQr3.2>21non-4-vl)-5-ph9nvM .3.4-oxad iazol-2-vl-niethanone 
hydrochloric add satt fCo mpound A^7^ 

The title compound was prepared according to Method A fiiom 5-methyt- 
1.3,4-oxadlazol-2-carbonyl-chloride chloride, using no dllsopropylethytamlne. Mp. 
280-290'C. 

n.4-Diaza-bicvdor3.2.21non-4-vn-5-(3.5-dtchlorophenoxvVfuran»2-yi-<nethanone 
hydrochloric add salt fCompound A1B) 

The title compound was prepared according to Method A from 6-(3,5- 
dichIorophenoxyHuran-2-carbonyl chloride, using no diisopropytethylamine. Mp. 
124*>C. 

f1.4-Dlaza-btcvdof3.2.2lnon-4-viV5-r5-ftrifluoromethvi-2-Dvridvn-thiomethvn-furBn-2- 
vl-mathanone hydrochloric add salt (Compound A19) 

The title oompound was prepared according to Method A from 5-[5- 
(trifluoromethyl-2-pyrldyl)-thlom6thyl]-furan-2*carbonyl chloride, using no 
dilsopropylethylamlne. Mp. 176''C. 

(1 .4^iaza-blcvclor3.2.2lnon-4-vn-3-bromo-furan-2-yl-me thanone fumaric acid satt 
(Compound A20) 

The title compound was prepared according to MeUiod A, firom 3-bromo-2- 
fiiroyl cliloride (Method B from 3-bromo-2-furoic acid] using no dilsopropylethylamlne. 
Mp. 157.4.159.9*»a 
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f1 .4-Dlaza-blcvdor3.2.21non-4«vl)-5-phenvlothvnvl-fufan-2^-methanone fumaric acid 
sait (COTTiDOund A21) 

The title compound was prepared according to Method A, from 5-(2- 
phenylethynyl)-2-furBnoicacid chloride. Mp. 1 66.3-1 68.3<'C. 

Method B 

3-BfOmQ-2-furoic acid flntemfiedlata comooundl 

To a mixture of 3-bromo furan (51.0 g; 0.347 md) and THF (250 ml) was 
added IfthiumdQsopropylamide (191 ml; 0.382 mol; 2 M solution in heptane / THF / 
ethylbenzene) at -70°C. The mixture was stirred for 1 hour at -TO^C. Solid 
cartx>ndloxide (100.3 g; 2.28 mol) was added and the mixtune was stirred until the 
cartxMidloxkje was gone. Water (50 ml) was addded followed by aqueous hydrochloric 
add (380 ml; 2M). The tetrahydrofuran was evaporated. The mixture was extracted 
with diethylether (3 x 100 ml). The combined ether phase was extracted with aqueous 
sodium hydroxide (3 x 100 ml; 2M). The aqueous phase was cooled on ice and 
acidified with aqueous hydrochloric acid (100 ml; 10M). The mbcture was extracted 
with ether (3 x 100 ml). The combined ether phase was evaporated. Yield 36 g (54%). 
Mp.118.5»C. 

5-f4-n!tnaDhenvl)"2~furovl chloride (Intermediate Compound) 

The title compound was prepared by stirring a mixture of 5-(4-nitrDphenyI}- 
2-1uroic acid (1.0 g; 4.3 mmol) and tfilonyl chloride (10 ml) at reflux for 2 houra. The 
mixture was evaporated and co-evaporated with anhydrous toluene. The acid chloride 
was used without further purification. 

Method C 

f1.4-Dia2a -blcvclora.2.21non-4-vlV6-{4-aminoDhBnvlHuran-2-vl-methanonBfu marie 
acid salt fComoound C1^ 

A mixture of (1.4-diaza-btcyclo[3.2.2]non-4-yl)-&<4-nitrophenyl)-furan-2-yl- 
melhanone (0.70 g; 1.9 mmol), palladium on cari^on (400 mg; 5%) and ethanol (30 ml) 
was stinred under hydrogen for 24 hours. The mixture was filtered through celite and 
evaporated. Yield 0.44 g (74%). The corresponding salt was obtained by addition of a 
diethyl ether and methanol mixture (9:1 ) saturated wKh fumaric add. Mp. 227.at^. 

fr4-DIa2g4)icvclof3.2,2Tnon-4-vl>^(2.^minoDhenvlVfuran-2-vl-methanQnQf^ 
acid salt fComoound C2) 

The tiUe compound was prepared according to Method C from (1,4-diaza- 
bIcydo[3.2.2]non-4-yl)-5-(2-nltrophenyl)-furan-2-yl-methanone. Mp. 201.1-207.3*0. 
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H.4-Dte2a-bicvdor3.2.21non-4-vlV^3-^minophenvl)-fijran-2-vl-methanone fumaric 
add salt (Compound C3) 

The title compound was prepared according to Method C from (1,4-diaza- 
blcydop.2.2]non-4-yl)*(3.nltrophBnyl)-furan-2-yI-m©thanonB. Mp. 1 84.9-1 BSJZ^C. 

n^43ia2a-bicvdor3.2.2 1nQn«4-vlV642-aminQ-4^ethvlDhQnvn-fijran-2-vl-methanon^ 
fumaric add salt (Compound C4) 

The title compound was prepared according to Metiiod C from (1,4-diaza- 

bicyclo[3AqrK)ri-4-yl)-5K2-nitro-4^ettTylphenylHuran-2.^^ Mp. 179'»C. 

Method D 

(1,4-Piaza-bicvdor3.2.21non-4-viV^4-Bcet\iamlnoDhemrt Wuran-2-^Btha 
(Compound 

Acetic acid anhydride (133 mg; 1.3 mmol) solved in dichloromethane (2 ml) 
was added dropwise to a mixture of (1,4-diaza-bicydo[3.2.2]non-4-yl)-6-(4- 
am[nophenyl)-furan-2-yl-methanone and dichkMomethane (10 ml) at room 
temperature. The mixture was allowed to sUr for 4 hours. Aqueous sodium hydroxide 
(20 ml; 1M) was added followed by extraction with dichlorometiiane (3 x 20 ml). The 
crude mixture was purffled by silica gel chromatography, using a mixture of 
dichloromethane : methanol (4:1) and 2% methanol as eluent. The produd was 
isolated astiie free base. Mp. 113*^ (deoomp.). 

^■4-Dia2a-bicvdor3.2.2^non^^v^^■^2- acetvlam^nophenvn4uran^2^^v^^ 
fumaric acid salt (Compound D2\ 

The title compound was prepared according to Method D from (1,4-diaza- 
bicyclo[3.2.2Jnon-4-yl)-5-(2-amlnophenyl)-furan-2-yl-methanone. The corresponding 
salt was obtained by addition of a diethyl etiier and methanol mixture (8:1) saturated 
wrtti fumaric add. Mp. 1 76.9*1 85.0'*C. 

(1.4-Diaza-^icvdof3.2.21non«4-vn-5-(3-^ cetvlaminophenvl^-furan-2-^ 
fumaric add saft (Compound D3^ 

The titie compound was prepared according to Method D from (1,4-diaza- 
bicyclo[3.2.2]non-4-yl)-5-(3-aminophenyl)-furan-2-yl-methanone. The corresponding 
salt was obtained by addition of a diethyl ether and methanol mixture (9:1) saturated 
witii fumaric add. Mp. 216°C. 

A^4-r5-(1.4-Diaza-bicv dor3.2.Zlnonane-4-carbonvlV^ran-2-vl1-phenv1l-prop 
free base (Compound D4) 

The tttle compound was prepared according to Method D from (1.4-dlaza- 
b{cydo[3.2.2]non-4-yl)-6-(4-aminophenyl)-funan-2-yl-metiianone. Mp. 2e4*»C. 
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AM4-r5-ri^Dia2a-big wdor3.2.21nonane-4>(arbonvlWuran-2-vlWihem 
acetamkte trifluoro acetic add salt ^Co mpound D5) 

The title compound was prepared according to Method D from (1.4-dlaza- 
bicyc)o[3.2.2]non-4-yl)-5-(4^mlnophenyl]-ftjran-2-yI-methanone and trffluoroaceUc 
anhydride. Mp. 2^9''C. 

AM445-f 1 .4-niaya-tyr>Yr^oi3.2.2lnona ne>4-rarborivl Vfuran-2-vn-Dh^ 
fumaric acid salt fCompound D6^ 

The title compound was prepared according to Method D from {1,4-diaza- 
bicyclo[3.2.2]non-4-yl)-5-(4-aminophenyl)-fuFan-2-yl-niethanone and isobutyric 
anhydride. Mp. 223<^. 

Method E 

f1.4-Dia2a-btovdof3.Z21iwn^-vlVS44-W.AMiimethvlsuH^ 
methanone free base rComoound 

A mixture of (1.4-diaza-bicycIoI3.2.2]non-4-yl)-5-(4-aminophenyl>-furan-2- 
yl-methanone (0.5 g; 1.6 mmol) and dichloromethane (5 ml), methanesuifonyl chloride 
(2.12 g; 18.4 mmol) and dichloromethane (5 ml) was stin-ed at room temperature for 
15 hours. Aqueous sodium hydroxide (5 mi; 1M) was added followed by extradlon wHh 
dichioromethane (3x5 ml). The cmde mixture was purified by silica gel 
chromatography, using a mixture of dichloromethane : methanol (9:1) and 1% 
methanol as eluent. The product was Isolated as the free base. Yield 20 mg (3%). Mp. 
189*»C. 

WA-lS-i 1 .4-Dia2a-bicvdor3.2.21nonane -4^ffaonvl Vfumn-2-vn-phanvit-acrvlamide 
fumaric add salt (Compound E2^ 

The title compound was prepared according to Method E from (1,4-diaza- 
bicycio[3.2.2]non-4-yl)-S-(4^minophenyl)-furan-2-yl-nielhanone and acryloyi chloride 
(1.6 eq.). Mp. 220''C. 

/V-f4-r&-M,4-Diaza-bicvdor3.2.21nohane-4-carbonvn -furan-2>vn-phenvl>-ben2amlde 
fumaric acid salt (Compound E3) 

The title compound was prepared according to Method E from (1,4-diaza- 
blcydo[3.2.2]non-4-yi)-5-{4-aminophenyl)-furan-2-yI-methanone, 
diisopropytethylamlne (2 eq.) and benzoyl chloride (1.5 eq.). Mp. 264'*C. 

n.4-Plaza-bicvcior3.2.21non-4-viV5-r4^ A/.A^diphenvlsulfDnvlamino^ohenvn-furan-2-v^ 
methanone fumaric add salt (Compound E4) 

The title compound was prepared according to Method E from (1,4-diaza- 

bicydo[3.2.2]non-4-yi)-5-(4-am!nophenyl)-furan-2-yl-methanone, 

dllsopropylethylamlne (2 eq.) and benzenesulfonyl chloride (1.5 eq.). Mp. 201-203°C. 
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CvcloproDanecarfaoxvUc acid f445-(1.4-dla2a^^^cnfdof3.2.2lnOTane^4^^(»^bonvlWf^lan- 
2«vn-Dheiivn-Qnitde fumaric add salt (Compound E5) 

ThB title compound was prepared according to Method E from (1«4-<Uaza- 
bicyclo|3.2.2]non-4-y})-5-(4-amlnophenyl)-furBn-2-yi-methafione, 
cyctoprDpanecartxMnyl chloride. Mp. 254*^0. 

Method F 

fi,4-p|^ 4)icvclor3.Z21iK)n"4-vtV6-(44ormvlamlnoph^ 
fCompound F1) 

A mixture of (1,4-<liaza-bicycioI3.2^non-4-yl)-5-(4-amiiiophenyi)-furan-2- 
yl-methanone (0.50 g; 1 .6 mmol) and ethylformate (30 ml) was stirred at refiux for 9 
days. The mixture was evaporated. Aqueous sodium liydroxide (20 ml; 1M) was added 
followed by extraction with dichioromethane (3 x 20 ml). The crude mixture was 
purified by silica gel chromatography, using a mixture of dichioromethane : methanol 
(9:1) and 1% methanol as eluent The product was isolated as the free base. Yield 
0J29g(53%). Mp.236oC. 

Method G 

(1d4-Dlaza-bicvdor3.2.21non-4-vlV5-f4-aminophenvIWuran-2-vl-methanone 
chloromethvllum chloride salt fCompound G1) 

Ethylisothiocyanate (182 mg; 2.09 mmol) solved in dichioromethane (20 ml} 
was added dropwise to a mixture of (1.4-diaza-bicyclo[3^.2]non-4-yl)-5-(4- 
amlnophenyl)-furan-2-yl-methanone and dichioromethane (10 ml) at S^'C. The mixture 
was allowed to stir for 4 hours at 5°C and 1 1 hours at room temperature. The solvent 
volume was reduced to a third and the solid product was isolated by filtration. Mp. 
>300°C. 

Method H 

M^4-r5-f1 .4"Diaza-bicvdor3.2.21nonane-4-CBrbonvlV^fan-2-vn-Phenvl>-acrvtamlde 
methvlium iodide (Compound HI) 

A mixture of AH4-|j5^1,4-Dlaza4)lcydo[3.2^noriarie-4-carbonyl)-furan-2- 
yQ-phenyl}-acrylamlde (175 mg; 0.479 mmol) and dichioromethane (10 ml) was stirred 
at -70°C. lodomethane (68 mg (0.479 mmol) solved In dichioromethane (5 ml) was 
added. The mixture was allowed to stir at -70*0 for 1 hour. The mixture was allowed to 
reach room temperature and was evaporated and triturated with diethytether. Yield 
0.15 g (62%). Mp. 230-246«C. 



wo 2004/076453 



PCT/EP2004/050079 



30 

Method I 

/SM4-rS-f1.4- Dla2a-bicvdor3 .2.21nDnane-4^rbonvlW uran-2.^^ 
N-oxIde (Compound 11^ 

A mixture of AK4K5-(1,4-Dlaza-blcyck)[3.2.2]nonane-4-c»it)onyl)-fuian-2- 
yl]-phenyl}-acry(am!de (175 mg; 0.479 mmol), m-chloroperoxybenzolc acid (165 mg; 
0.958 mmof) and dichloromethane (5 ml) was stirred at room-temperature for 15 
hours. The crude mixture was evaporated. Chromatography on silica gel with 
dichloromethane, methanol and cone, ammonia (89:10:1) gave the title compound. 
Yield 1 80 mg (99%). Mp. 1 62<>C. 

Example 2 

in vftno Inhibition of "H-o^ungarotoxIne Binding in Rat Brain 

In this example the affinily of the compounds of the invention for binding to 
ttT-subtype of nicotinic receptors Is determined. 

a-BungarotoxIne is a peptide Isolated from the venom of the Elapldae 
snake Bungarus muttlcinctus. It has high affinity for neuronal and neuromuscular 
nicotinic receptors, where it acts as a potent antagonist 'H-o^Bungarotoxine labels 
nicotinic acetylcholine receptors formed by the a/ subunit Isoform found in brain and 
the tti isolbrm In the neuromuscular Junction. 

Tissue preparation 

Preparations are performed at 0-4"C. Cerebral oortloes from male Wistar 
rats (150-250 g) are homogenised for 10 seconds in 15 ml of 20 mM l-1epes buffer 
containing 118 mM NaCi, 4.8 mM KOI, 1.2 mM MgS04 and 2.5 mM CaCi2 (pH 7.5) 
using an Ultra-Turrax homogeniser. The tissue suspension is subjected to 
centrifugation at 27,000 x g for 10 minutes. The supernatant is discarded and the 
pellet is washed twice by centrifugaOdn at 27,000 x g for 10 minutes in 20 ml of fresh 
bufiier, and the final pellet is then re-suspended in linesh buffer containing 0.01% BSA 
(35 ml per g of original tissue) and used for binding assays. 

Assay 

Aliquots of 500 pi of homogenate are added to 25 pi of test solution and 25 
pi of 'H-o-bungarotoxine (2 nM, final concentration) and mixed and incut>ated for 2 
hours at 3TC. Non-spedfic binding is determined using (-)-nIcotine (1 mM. final con- 
centration). After incubation, the samples are added 5 ml of ice-cold Hopes buffer 
containing 0.05% PEi and poured directly onto Whatman GF/C glass fibre filters (pre- 
soaked in 0.1% PEI for at least 6 hours) under suction, and immediately washed with 
2 X 5 ml Ice-cold buffer. 
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The amount of radioactivity on the filters is detemiined by conventional 
liquid scintillation counting. Specific binding is total binding minus non-specific 
binding. 

The test value Is given as an ICso (the concentFBtlon of the test substance 
which inhibits the specific binding of 'H-orbungarotoxin by 50%). 

The results of these experiments are presented In Table 1 below. 

Table 1 

Inhlbltten of »H-ct^unqarDtoxine Binding 



Compound 


ICso 


No. 


(UM) 


A1 


0.54 


A5 


0.051 


C3 


0.080 


F1 


0.017 
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CLAIMS 

1. A diazablcycllc aryl derivative represented by Formula I 




(I) 



any of Rs enantiomers or any mixture of Its enantlomers. or a prodrug, or a 
pharmaceutfcally-acceptable addition salt thereof, wherein 

nisi, 2 or 3; and 

X and Y, independently of one another, represents CR^, CR^ and/or N, 
wherein and R'. independently of one another, represent hydrogen, all<yl, 
qycloalkyi. cycloall<yl-alkyl. hydroxy, alltoxy. cycloalkoxy, cyanoalkyi, halo, haloalkyl, 
haloalkoxy, cyano, amino, nitro. aryl, aryioxy, aryl-alkyt, heteroaryl and/or 
heteroaryloxy, which aryl, aryioxy, aryl-ail^, heteroaryl and heteroaryloxy may 
optionally be substituted one or two times with halo, haloalkyl, haloalkoxy. cyano, 
amino, nitro and/or a group of the formula R'CONH-, wherein R' represents hydrogen 
or alkyi; and 

R^ represents 

hydrogen, alkyl, cycloalkyi, cycloalkyl-alkyl. hydroxy, alkoxy. cycloalkoxy, 
cyanoalkyi, halo, haloalkyl, haloalkoxy, cyano, amino, nitro, aryl or heteroaryl, which 
aryl or heteroaryl may optionally be substituted one or two times with alkyl, halo, 
haloalkyl, alkoxy, haloalkoxy, cyano, amino, nitro and/or a group of the formula 
R'CONH-, R'SOaNH- or (R'S02)2lM-, wherein R* represents hydrogen, alkyl, cycloalkyi. 
haloalkyl, alkenyl, phenyl or benzyl; or 

a group of fomnula aryl-aikyi-, aryl-Z-(alkyt)m-, aryl-C^C-, heteroaryl- 
Z-(alkyl)™- or heteroaryl -Csc-, wherein 

misOorl; and 

Z represents O or S; 

and wherein the aryl and heteroaryl may optionally be substituted one 
or two times with alkyl, hato, haloalkyl, hydroxy, alkoxy. haloalkoxy, cyano, 
amino, nitro and/or a group of the formula R'CONH-, R'SOaNH- or 
(R'S02)2N-, wherein R' represents hydrogen or alkyl; or 
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and R*. or R' and R^ together wHh the carbon atoms to which they are 
bound, form a benzo-fu&ed aromatic carbocyclic ring, which benzo-fused aroniatfc 
carbocydlc ring nnay optionally be substituted one or two times with alkyl. cydoallcyl, 
cycloalkyl-alkyi, hydroxy, alkoxy, cycioalkoxy, cyanoalkyl, halo, hatoalkyl, hakialkoxy. 
cyano, amino, nitro and/or a group of the formula R'CONH-, wherein R' repiBsents 
hydrogen or alkyl. 

2. The diazablcydic aryt of claim 1 . wherein 
n is 1,2or3. 

3. The diazabk^dlc aryl derivative of either one of claims 1-2, wherein 
aiyl Is selected from the group consisting of phenyl, Indenyl and naphthyl; 

and 

heteroaryl represents an aromatic 5- and 6-membered monocyclic 
heterocyclic group selected from the group consisting of furanyl, In particular furan-2- 
or 3-yl; thienyl. in particular lhien-2- or 3-yl; pynrolyt (azoiyl), in particular pyrrol-2- or 

3- yl; oxazolyl, in particular oxazol-2-, 4- or5-yl; imidazolyl, in particular Imldazol-2** or 
4.yl; pyrazolyl, in particular pynazol-1-, 3- or4-yl; Isoxazolyl, in paracular isoxazol-3-, 

4- or 5-yl; thiazolyl, In particular thiazol-2-. 4- or 5-yl, thiadiazolyl. In particular 1,3.4- 
thiadiazol-2-yl, pyridyl, in particular pyrid-2-, 3- or 4-yl; pyridazinyl, in particular 
pyridazin-3- or 4-yl; pyrimidinyi, In particular pyrimldin-2-. 4- or 5-yl; and pyrazinyl, in 
particular pynazin-2- or 3-yl; or 

an aromatic blcydic heterocyclic group the group consisting of indolyl, in 
particular lndol-2-, 3-, 5- or 6-yl, benzo[b]furBnyl, In particular benzofuran-2-. 5- or 6- 
yl; benzo[b]thlenyl, in particular banzothiarv>2-, 5- or 6-yi; benzoimidazolyK In particular 
benzolmldazol-2-, 5- or 6-yl; qulnolinyl, In particular qulnonn-2-. 3-, 6- or T-yl; 
isoquinolinyl, In particular isoqulnolin-3-, 6- or 7-yl; and dnnollnyl, in particular 
dnnoIin-6-or7-yl. 

4. The diazablcydic aryl dertvativa of either one of claims 1-2, wherein 
aryl represents phenyl; 

aryl-alkyi represents bens^yt; and 

heteroaryl represents furanyl, in particular furan-2- or 3-yl; Imidazolyl, In 
particular imidazoi-2- or 4-yl; isoxazolyl, in particular isoxazol-3-, 4- or 5-yl; thiazolyl, 
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in particular thiazoi-2-, 4- or 6-yr, thiadiaaxiiyi. In particular 1,3.4-thiadiazoi-2-yl, 
pyrfdyl, in particular pyrid-2-. 3- or4-yl; or 

Indolyl, In particular lndol-2-, 3-, 5- or6-yi. 

5. The diazabicydlc aryl derivative of any one of cialms 1-4, wherein 
at least one of X and Y represents N; and 

the other of X and Y represent CR^; 

and n» and R^ are as defined In claim 1 . 

6. The diazabicydlc aryl derivative of claim 5, which Is 
(1,4-Dlaza-blcyclo[3.2.2]non-4-yl)-oxazolyl-5-yl-methanone: 

(1 ,4-Dlaza-blcycIoI3^.2]non-4-yl)-(5-phenyl-oxazol-5-yI)-methanone; or 
(1,4-Diaza-bicyclo[3.2.2]non-4-yl)-6-phenyl-1,3,4-oxadiazol-2-yl- 
methanone; 

an enantlomers or a mixture of Hs enantiomerSp or a phamnaoeutically- 
acceptable addition salt thereof. 

7. The diazabicydlc aryl derivative of any one of daims 1 -4. wherein 

one or two of R* and R^ Independently of one another, represent hydrogen 
and/or halo; and 

R^ and the remainder of R^ and R^, Independently of one another, represent 
hydrogen, alkyi, cycloalkyi, cydoallcyl-alkyl. hydroxy, alkoxy, halo, CF3, OCF3, CN, 
nitro, phenyl, 2-nitro-phenyi, 2-nitro-4-methyl-phenyl, 3-nltro-phenyl, 4-nitro-phenyi, 3- 
trlfluoromethyl-phenyl, 4-trifluoromethyI-phenyi, 2-halo-5-trifluonomethyl-phenyl, 2- 
amlno-phenyt, 2-amino-4-methyl-phenyl, 3-amlno-phenyl, 4-amino-phenyI, 2-amlno-4- 
methyl-phenyl, 4-halo-phenyl, 4-fomnylamlno-phenyl, 2-acetylamino-phenyl, 3- 
acatylamlno-phenyl, 4-acetylamino-phenyl, N-3-phenyl-acetamtde, N-4-phenyI- 
acetamlde, N-4-phenyl-pnoplonamlde, N-4-phenyWsobutyrBmlde, N-4-phenyl- 
acrylamide, N-4-phenyl-benzamide, 4-(N,N-dimethyl-suIfonyl-amfno)-phenyl, N-4- 
phenyl»2,2^-tr!fIuoro-acetamide trifluoro acetic add, 4-phenyl-cydopropanecarboxylic 
add amide, 4-phenyloxy, 3,5-dihalo-phenytoxy, phenyl-ethynyl, 2-pyridyl, 3-pyridyt, 4- 
pyridyi, 2-pyridyl-thlomethyl and/or 5-trifluoromethyi-2-pyridyl-thlomethyl. 

8. The diazabicydlc aryl derivative of any one of claims 1-4, wherein 

both of X and Y represent CR^ CR* or N. wherein R^ and R^ Independently 
of one another, represent hydrogen, alkyI, cycloalkyi, cydoalkyl-alkyt, hydroxy, alkoxy, 
cycioalkoxy. cyanoalkyl. halo, haloalkyi, haloalkoxy, cyano. amino. nItro, aryl. aryloxy. 
heteroary) and/or heteroaryloxy, which aryl, aryloxy, heteroaryl and heteroaryloxy may 
optionaily be substituted one or two times with halo, haloalkyi, haloalkoxy, cyano, 
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amino, nitro and/or a group of the fomriula R'CONH-, wherein R* represents hydrogen 
oralkyl;or 

X represente N or CR^, wherein R^ represents hydrogen, altcyl, cydoallcyl, 
cycloafkyl-alkyi, hydroxy, afkoxy, cycloaikoxy, cyanoalkyi, halo, hatoalkyi, haloalkoxy, 
cyano, amino, nitro, aryl, aryloxy, heteroaryl or heteroaryloxy, which aryl. aryloxy, 
heteroaryl or heteroaryloxy may optionally be substituted one or two times with halo, 
haloalkyi, hatoalkoxy, cyano. amino, nitro and/or a group of the formula R'CONH-, 
wherein R' represents hydrogen or alkyi; and 

Y represents N or CR'. wherein R^ together with R\ and together with the 
carbon atoms to which they are bound, form a benzo-fused aromatic cart)ocycIic ring, 
which benzo-fused aromatic carbocycGc ring may optionally be substituted one or two 
times with alkyI, cycloalkyt, cycloalkyi-alkyi, hydroxy, aikoxy, cycloaikoxy, ^anoalkyl. 
halo, habalkyi, haloalkoxy, cyano, amino, nitro and/or a group of the formula 
R'CONH-, wherein R' represents hydrogen or alkyl. 

9. The diazablcydic aryl derivative of any one of claims 1-4, represented by 



any of its enanb'omers or any mixture of its enantiomers, or a prodrug, or a 
phamnaceutically-acceptable addition salt thereof, wherein 

n is 1, 2 or 3; and 

X represents CR* or N, wherein R"* represents hydrogen, alkyl, cycloalkyl, 
cycloalkyl-aikyl. hydroxy, aikoxy, cycloaikoxy, cyanoalkyl. halo, haloalkyi, haloalkoxy, 
cyano, amino, nitro, aryl, aryloxy, heteroaryl or heteroaryloxy, which aryl, aryloxy, 
heteroaryl or heteroaryloxy may optionally be substituted one or two times with halo, 
haloalkyi. haloalkoxy, cyano, amino, nitro and/or a group of the formula R'CONH*. 
wherein R' represents hydrogen or alkyl; 



Formula II 




(») 
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and R^, independently of each other, represent hydrogen, alkyl. 
cycloalkyl, cycloalkyl-alkyi, hydroxy, alkoxy, cycloalkoxy, cyanoalkyi, halo, hatoalkyt, 
haloalkoxy, cyano, amino, nitro, phenyl, phenytoxy, heteroaryl and/or heteroaiyloxy, 
which phenyl, phenyloxy, heteroaryl and heteroaryloxy may optionally be substituted 
one or two times with alkyi, haio, haloaikyi, haloaikoxy, cyano, amino, nitro, a group of 
the formula R'CONH-. R'S02NH- and/or (R'S02)2N-, wherein R' fBpnesents hydrogen, 
atkyi, cycloalkyl, haloaikyi, alkenyl, phenyl or benzyl; 

wherein R' represente hydrogen or alkyI; or 

R^ and R^ together with the carbon atoms to which they are bound, form a 
benzo*fused aromatic benzene ring, which benzene ring may optionally be substituted 
one or two times with alkyI, cydoalkyi, cycloalkyl-alkyi, hydroxy, alkoxy, cycloalkoxy, 
cyanoalkyi, hak>, haloaikyi, haksalkoxy, cyano, amino, nitro, aryl, aryloxy, hetseroaryl or 
heteroaryloxy, which aryl, aryloxy, heteroaryl or heteroaryloxy may optionally be 
substituted one or two times with halo, haloaikyi, haloalkoxy, cyano, amino, nitro 
and/or a group of the fbrmula R'CONH-, wherein R' represents hydrogen or alkyl. 

10. The diazablcydic aryl derivative of daim 9, wherein 

R^ represents hydrogen, alkyl, cycloalkyl. cycloalkyl-alkyi, alkoxy, halo, CF3, 
OCF9, CN, nitro, phenyl, 2-nltro-phenyl. 2-nHro-4-methyl-phenyl, 3-nitro-phenyl, 4- 
nitro-phenyl, 3-trifluoromethyl-phenyl, 4-trifluoromethyi-phenyl, 2-halo-5- 
trifluoromethyl-phenyl, 2-amino-phenyl, 2-amino-4-fne1hyl-phenyt. 3-amino-phenyl, 4- 
amino-phenyl, 2-amino-4-methyl-phBnyl, 4-halo-phenyl, 4-formylamino-phenyl, 2- 
acatylamino-phenyl, 3<^cetylamino-phenyl, 4-acetylamino-phenyl, N-3-phenyl- 
acetamide, N-4-phenyl-acetamide, N-4-phenyl-proplonamide, N-4-phenyl- 
isobutyramide, N-4i3henyI-acrylamide, N-4-phenyl-benzamide, 4-(N,N-diinethyt- 
sutfbnyl-amino)-phenyl. N-4->phenyl-2,2,2-trlfluora-«oetamlde trifluoro acetic acid, 4- 
phenyl-cydopropanecarboxylic acid amide, 4-phenyloxy, 3,&<jiihalo-phenyloxy, 
phenyl-ethynyl, 2-pyridyl, 3-pyridyl. 4-pyrfdyi, 2-pyridyl-thiomethyl or 5-trifluoromethyi- 
2-pyridyl-thiome1hyl; 

R^ represents hydrogen or halo; and 

R** represents hydrogen, alkyl or haio. 

11. The diazablcydic aryl derivative of any one of dalms 1-4. represented 
by Formula III 
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any of its enantiomers or any mixture of Hs enantlomers. or a prodrug, or a 
pharmaceutically-acoeptable addition salt thereof, wherein 

n Is 1 , 2 or 3; and 

X represents CR* or N, wherein represents hydrogen, alkyi, cycloalityl. 
cycloalkyl-alkyl. hydroxy, alkoxy, cycloalkoxy, cyanoalkyl. halo, haloalkyi, haloalkoxy, 
cyano, amino, nltro, aryl, aryloxy, heteroaryl or heteroaryfoxy; 

R® and R^. Independently of each other, represent hydrogen, alkyI, 
cycloalkyl. cycloalkyl-alkyl, hydroxy, alkoxy, cycloalkoxy, cyanoalkyl, halo, haloalkyi, 
haloaikoxy, cyano, amino, nttro. aryl, aiyloxy, heteroaryl or heteroaryloxy. 

12. The diazabicyclic aryl derivative of dalm 1 1 . wherein 
R* represents hydrogen or alkyi; 

R^ represents hydrogen, alkyi or alkoxy; and 
R^ represents hydrogen, alkyi or alkoxy. 

13. The diazabicyclic aryl derivative of dalm 11, which Is 

(1 ,4'-Diaza-btcydo[3 .2.2]non-4-yi)-8-methoxy-benzofuran-2-yl-methanone; 
(1 ,4-Dlaza-bicydo[3.2.2]non-4-yI)-benzoiuran-2-yl-methanone; or 
(1,4-Diaza-blcydo[3.2.2]non-4-yl)-3-methyl-benzofuran-2-yi-methanone; 
(1,4-Diaza-bicydo[3.2.2]non-4-yi)-benzooxazol-2-yi-methanone; 
an enantiomers or a mixture of Its enantiomers, or a pharmaceuticaily- 
aoceptable addition salt thereof. 

14. The diazabicyclic aryl derivative of any one of claims 1-4, wherein 
represents a group of formula -(alkyiVZ-aryl, -(alkyOm-Z-heteroaryi or 

-teC-aryi, wherein 

m is Dor 1;and 
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Z represents O or S; 

and wherein the aryl and heteroaryl may optionally be substituted one or 
two tintes witti alkyi, halo, haloalkyl, elkoxy, haloaikoxy, cyano. amino, nitro and/or a 
group of the formula R'CONH R'SO^H- or (R'S02)2N-, wherein R' represents 
hydrogen oralkyl. 

15. The diazabicyclic aryt derivative of claim 14, wherein 

represents a group of formula -CH2-Z-phenyl. -Cliz-Z-pyrldyl or -CsC- 
phenyl, wherein 

m is Oor 1; and 
Z represents O or S; 

and wherein the phenyl and pyridyl group may optionally be substituted one 
or two times with alkyI, halo, haloalkyl, alkoxy, hatoalkoxy, (^no, amino, nitro and/or 
a group of the fonmula R'CONH-, R'SOzNH- or (R'S02)2N-. wherein R' represents 
hydrogen or alkyl. 

16. The diazabicyclic aryl derivative of claim 15, which Is 
(1,4-Diaza-bicyck2[3.2.2]non-4-yl}-6-(3,5-dichlorophenoxyHuran-2-yl- 

methanone; 

(1,4-Dia2a-bicydo[3.2.21non-4-yl)-5-[5-(trifluoromethyl-2-pyridyl)- 

thiomethyQ^ran-2-yl-methanone; or 

(1,4-Diaza-bicyclo[a.2^non^yi}-^-phenyfethynyl-furBn-2-yl-methanone: 
an enantiomers or a mbeture of its enantiomers, or a pharmaceuticaliy- 

acceptable addition salt thereof. 

1 7. The diazabicyclic aryl of any one of claims 1 -16, wherein n Is 2. 

1 8. The diazablcycac aryl derivative of either one of claims 1 -2, wherein 

R^ represents hydrogen, all<yl, cycloaikyi, cycioaikyl-aikyi, alkoxy, halo, CF3, 
OCF3, CN, nitro, phenyl, 2-nltro-phenyl, 2-nltro-4-methyl-phenyl. 3-nitro-phenyi, 4- 
nitro-phenyl, 3-trffluoramethyl-phBnyl, 4-trifluoromethyl-phenyf, 2-halo-5- 
trifluoromethyliJhenyl, 2-amino-phenyl, 2-amlno-4-methyl-phenyl, 3-amino-phonyl, 4- 
amino-phenyl. 2-amlno-4-methyl-phenyl, 4-halo-phenyI, 4-formyiamino-phenyl, 2- 
acetylamino-phenyi, 3-ac8tylamlno-phenyl, 4-acelylamlno-phenyl, N-3-phenyl- 
aoetamlde, N-4-phenyl-acetamlde. N-4-phenyi-propionamlde, N^-phenyl- 
isobutyramide, N-4-phenyl-acrylamide, N-4-phenyl-ben2amide. 4-(N,N-dimethyl- 
suKbnyl-amlnoj-phenyl, N-4i3hanyl-2,2,2-trffluort«icetamkle trifluoro acette acid, 4- 
phenyl-cyclopropanecarboxyllc acid amide, 4i5henyloxy, 3,5-dIhaio-phenytoxy, 
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phenyl-^thynyl, 2-pyrlcIyl, 3-pyridyl, 4-pyridyl, 2-pyrldyl-mtomethyl or 5-lrifluoriomethyl- 
2-pyrldyl-thlom8thyl: 

represents hydrogen, alkyi or halo; and 

R' represents hydrogen, alkyI or halo. 

19. The diazabicyclic aryl derivative of claim 18, which is 
(1 .4-Diaza-btcyclo[3.2^non-4-y))-^ran-2-yl-fnethanone; 
(1,4-Dlaza-bicydoI3.2.grion-4-yl)-5-brorno-furan-2-y)-niGthanoriB; 
(1 ,4-Diaza-4)Icyclo[3.2.2]rion-4-yl)-5-nitno-furan-2-yl-metharione ; 
(1,4-Djaza4)icyclo[3.2.2]rion-4-yl)-(5-phBnyt-fijran-2-yl>-methanone; 
(1^Dlaza4)lcydo[3.2.gnon-4-yl)-5-(4-nltrophenyi)-furan-2-y(-rnetharione; 
(1.4-Diaza-bicyclo[3.2.Zlnon-4-yf)-5-(3-trifluorDmethylphBnyl)-furan-2-yt- 
methanone; 

(1,4-Diaza-bicyc!o[3.2.2]non^yl)-5->(4-aminaphenyl>-funan-2-yl-methanone; 
(1,4-Diaza-bicyclo[3.2.2]non-4-yl}-5-(4-chlorophenyl)-1Uran-2-yl-nrietharione; 
(1,4-Diaza-bicyclo[3.2.2]non-4-yl)-6-(2-nitrophenyt)-furan-2-^l-rnetharKme; 
(1,44}iaza-bicyclo[3.2.2]non-4-yt)-5-(3-nHropheriy]>-furan-2-yl-rnetharione; 
(1,44Dlaza4)icyclot3.Z2]rion-4-yl)-5-(4-acetylamInophenyl)-furan-2-yl- 
methanone; 

(1ADiaza-blcyclo[3.2.2]non-4-yl)^2-«minophenyl)-furan-2-yf-rnethanorie; 
(1,4-Dlaza-bicycloI3.2.2]non-4-y1)-6-(3-anilnophenylHuran-2-yl-methanofie; 
(1.4-Diaza-blcyclo[3.2.2]non-4-yl)-5-(2-acetylam!nophenyl)-furan-2-yI- 
methanone 

(1.4-Dlaza-blcycloI3.2.2]non-4.yl)-5-(3-acetyiamInophenyl)-furan-2-yl- 
methanone; 

(1 .4-Diaza-bicydo[3.2.2]non-4-yl)-3-methyl-furan-2-yI-melhanone; 

(1.4-Diaza-bfcyclo[3.2.2]non-4-ylH.5-dIbromo4urBn-2-yt-methanone; 

(1,4-Diaza4>icyclo[3.2^]nori-4-yl)-5-(2-^laro-5-trifluoronriethylphenyl)- 
furan-2-yl-methanone: 

(1,4-Diaza-b!cydo[3.2.2]non-4-yf)-6-(2-nitro-4^e1hylphenyl)-furan-2^^ 
methanone: 

(1,4-Dlaza-bicydo[3.2.2]non-4-yl)-5-(2-amino.4-methylphenyl)-furan-2-yl- 
meihanone; 

(1,4-Oiaza-bicyclo[3.2^]non-4-yl>6-{4-(N,N-dlmethylsu[ft>nyl)amInophenyl]- 
fijrBn-2-yl-methanone; 

(1.4-Diaza-bicydo[3.2^non-4-yl)-5K4-fbmriytaminophenyl}-furari-2-7^^ 
methanone; 
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N-{4-[5<(1,4-Diaza4)i(^clo[3.2.2]nonane^4-caitonyl)-furan-2-yq-phen^ 
propionamide; 

(1,4-Diaza-bi(^cIo[3.2.2]non-4-yl)-5-(3,5-dich!orophenoxy)-furBn-2-yl- 
methanone; 

(1.4-Diaza-^icyclo[3.2.2]norv4-yl)-5-[6-(trifluoromethyl-2-^i^^ 
thlomethyO-furan-2-yl-mQthanone: 

NH4-[5^M-Dlaza-blcyclo[3-2.2]nonarie-4^»rt)onyl)-ftjran-2-y 
2.2,2-trifluorD-acetamide trtfluoro aoetic add; 

(1,4-Diaza-bicydo[3.2.2]rK)n-4-yl)-34)romo-furan-2-yl-me4hano^ 

(1,4-Diaza-blcydo[3.2.2]non-4-yl)-5-phenytethynyI-furan-2-y]-m8thanone; 

^H4^5-(1,4-D^aza-bicycloI3.2.2]nonane-4-carbonyl)-furBn-2-yl]-phenyl)- 
acrylamide; 

N44-[5-(1,4-Diaza-bicydo[3^.2]rionane-4-cart)onylHuran-2-yf]-phenyl}- 
benzamlde; 

(1,44?iaza-bicydo[3.2.2]non-4-yl)-5H4-(N,N-diphenylsulfony)amina)phen 
furan-2-yi-nnefthanone: 

N-{4-[5-(1,4-Diaza-bicydo[3^.2]nonane-4*Garbonyl)-furan-2-yq-phenyl}- 
isobutyramide; 

Cydopropanecarboxytic add {4-[5-(1,4-d(aza-bicyclo[3.2.2]nonane-4- 
carbonyl)-furan-2-yri-phenyI}-amide; 

( 1 ,4-Dlaza-bicydo[3.2.2] non-4-yt)-6-(4-aminophenyl)-furan-2-yl-methanone; 

N-{4-[5-(1,4-DIaza-bicydo[3^.2]nonane*4K»rbonyl)-furan-2-yl]-phen^ 
acrylamide N-oxide; or 

N-{4~[5-(1,4-Diaza-bicydo[3.2.2]nonane-4-carbonylHuran-2-y1]-phenyl}- 
acrylamide; 

an enantiomers or a mixture of its enantiomers, or a pharmaceutically- 
acceptable addition salt thereof. 

20. A pharmaceutical composition comprising a therapeutically effective 
amount of a diazabfcydic aryl derivative of any one of claims 1-19, or a 
pharmaceutically-acceptable addition salt thereof, together with at least one 
pharmaceutfcally-acceptable carrier or diluent 

21. Use of a diazabicydic aryl derivative of any one cf claims 1-19, or a 
pharmaceutically-acceptable addition salt thereof, for the manufiacture of a 
pharmaceutical composition/medicament for the treatment, prevention or alleviation of 
a disease or a disorder or a condition of a mammal, induding a human, which 
disease, disorder or condition is responsive to modulation of cholinergic receptors. 
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22. The use according io daim 21, wherein the disease, disorder or 
oondHion relates to the central nervous system. 

23. The use according to dalm 22. wherein the disease, disorder or 
condition is anxiety, cognitive disorders, leanning deficit, memory deficits and 
dysfunction. Alzheimer's disease, attention deficit, attention deficit hyperacth^ 
disorder, Parkinson's disease, l-luntington's disease, Amyotrophic Lateral Sclerosis, 
Giiles de la Tourette's syndrome, depression, mania, manic depression, 
schizophrenia, obsessive compulsive disorders (OCD), panto disorders, eating 
disorders such as anorexia nervosa, bulimia and otiesrty, narcolepsy, nociception, 
AIDS-dementia, senile dementia, perlferic neuropathy, autism, dyslexia, tardive 
dyaldnesia. hyperl(inesia. epilepsy, bulimia, post-treumatic syndrome, social ptiobia, 
sleeping disorders, pseudodementia, Censer's syndrome, pre-menstaial syndrome, 
late luteal phase syndrome, chronic liatigue syndrome, mutism, trichotillomania and 
jet-lag. 

24. The use according to claim 21, wherein the disease, disorder or 
condition are associated with smooth muscle oontrections, including convulsive 
disofders, angina pectoris, premature labour, convulsions, diarrhoea, asthma, 
epilepsy, tardive ' dysldnesia, hyperldnesia, premature ejaculation and erectile 
difficulty. 

25. The use according to daim 21, wherein the disease, disorder or 
condition is related to the endocrine system, such as thyrotoxicosis, 
pheochromocytoma, hypertension and arrhythmias. 

26. The use according to dalm 21, wherein the disease, disorder or 
condition Is a neurodegenerative disorders, including transient anoxia and induced 
neuro-degeneration. 

27. The use according to claim 21, wherein the disease, disorder or 
condition Is an Inflammatory disorder, including inflammatory skin disordere such as 
acne and rosacea, Chron's disease, inflammatory bowel disease, ulcerative colitis and 
diarrhoea. 

28. The use according to daim 21, wherein the disease, disorder or 
condition is mild, moderate or even severe pain of acute, chronic or recurrent 
character, as well as neuropathic pain and pain caused by migraine, postoperative 
pain, phantom Hmb pain, neuropathic pain, chronic headache, central pain, pain 
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related to diabetic neuropathy, to post therapeutic neuralgia, or to peripheral nerve 
injury. 

29. The use according to claim 21. wherein the disease, disorder or 
condition is associated with withdrawal symptoms caused by termination of use of 
addictive substances, including nicotine containing products such as tobacco, opioids 
such as heroin, cocaine and moiphine, benzodiazepines and benzodlazeplne-iike 
drugs and alcohol. 

30. A method of treatment, prevention or allevtaiion of a disease or a 
disorder or a condition of a living animal t)ody, including a human, which disorder, 
disease or condition is responsive to modulation of cholineigic receptors, which 
method comprises the step of administering to such a living animal body in need 
thereof a therapeutically effective amount of a diazablcydic aryl derivative of any one 
of claims 1-19. 
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